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ABSTRACT

As obesity levels reach epidemic levels globally, an understanding of the multitude of
factors that influence both eating behavior and food choice is necessary. This dissertation
attempts to investigate the role of emerging food categories, namely organic foods, and the
influence of environmental cues on eating behaviors and choices. This goal is accomplished
through three essays. The first essay focuses on the organic food trend and consumer taste
expectations. Specifically, this essay explores how the presence of an organic label influences
taste expectations differently for minimally processed versus highly processed foods due to the
level of consistency (congruency) between the food item and formed organic associations.
Moving the focus on food consumption to environmental cues, the second essay of this
dissertation investigates how the temperature dimension of ambient scent (i.e., cool or warm)
influences food choice and the number of calories consumed. This essay, drawing on literature
from physiology and the limited research on the temperature dimension of scent, shows that the
temperature dimension of scent generates behaviors that mimic the body‘s physiological
responses to ambient temperature. Lastly, the third essay explores the relationship between
organic foods and the discrete emotion of nostalgia. This essay examines how proneness to
nostalgia and nostalgia evoked by advertising results in a preference for organic food products.
This essay proposes that nostalgia evokes a desire for simplicity that is represented through the
traditional production methods used by organic products; this leads to a preference for organic
products. In sum, these three essays advance the knowledge on factors that influence food
consumption behavior and choice, adding to the theoretical understanding of emerging food
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trends, labeling, and environmental cues, while providing implications for marketing strategy
and consumer well-being.
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CHAPTER ONE:
THE INFLUENCE OF CUES ON CONSUMER CONSUMPTION

Obesity levels and related health consequences (e.g., heart disease, joint conditions,
diabetes etc.) have reached epidemic levels globally. With 600 million people being obese in
2014 (World Health Organization 2016), an comprehension of the multitude of factors that
impact food consumption judgments and choices is necessary. Complicating these factors is the
tremendous growth in the supply of human food, not only within the variety of common products
available, but also with the emergence of specialty food trends such as organic and gluten-free.
The variety of foods is not the only factor that has expanded; as consumers now eat in different
settings, environmental cues also can play a role in consumption. The overarching goal of this
dissertation is to gain further insight of the impact of emerging food trends, namely organic
foods, and the influences of the ambient environment on food consumption judgments and
choices. This goal is accomplished through three essays.
Product Cues
Product cues take on a variety of forms including product size, shape, color, price, name,
etc. These cues have the ability to impact consumer behavior, perceptions, and choices. For
instance, changes in a beverage color are shown to influence taste perceptions (Hoegg and Alba
2007), the shape of a glass alters perceptions of size and consumption (Wansink and Ittersum
2003), the country of origin indicated on a product package can influence quality perceptions
(Caporale and Monteleone 2013) and low-fat labels can increase food intake (Wansink and
Chandon 2006). Available product cues are important in making decisions during food related
purchasing situations (Marian and Thørgersen 2013) This research focuses on extrinsic product
1

cues, which are cues that are not physically a part of the product (Piqueras-Fiszman and Spence
2015) and any alteration of these cues does not influence the product directly (Marian and
Thørgersen 2013). Product labeling is a key source of information for consumers. The United
States (US) Food and Drug Administration (FDA) regulates labeling on food products in the US
market, including statement of identity, quantity statement, country of origin statement and most
notably the nutrition facts panel, which contains information on serving size and calories. In
addition, with the surge in growth of specialty food categories such as organic, non-GMO
(genetically modified organisms), and gluten-free, regulations have been implemented by the
United States Department of Agriculture (USDA). Specifically, for organic food products there
are a variety of labeling statements that can be used such as: ―100% organic,‖ ―organic‖ (95% of
ingredients are organic), and ―made with organic ingredients‖ (70% organically produced
ingredients) (Agricultural Marketing Service - USDA n.d.). Since labeling can influence
consumer perceptions and behaviors and the organic food category is experiencing rapid growth,
an understanding of how the organic label influence consumer perceptions and downstream
behaviors is needed.
The Increasing Popularity of the Organic Category

The growth of emerging food categories such as organic has greatly contributed to
changes in our food supply. Organics are defined by the USDA as:
Food or other agricultural product that has been produced through approved methods.
These methods integrate cultural, biological, and mechanical practices that foster cycling
of resources, promote ecological balance, and conserve biodiversity. Synthetic fertilizers,
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sewage sludge, irradiation and genetic engineering may not be used (Agricultural
Marketing Service - USDA 2011, p.2).
In the US alone, organic sales reached $43.3 billion in 2015, with a 10.8% growth from 2014
(Organic Trade Association 2016b). Consumers are driving this growth with 20% of consumers
searching for certified organic claims on food products (Food Marketing Institute 2015). Further,
the new group of millennial parents are choosing organic more than any other generation
(Organic Trade Association 2016a).
The continued growth in the organic food supply demonstrates the need for further
research within this area (Piqueras-Fiszman and Spence 2015). A better understanding of how
consumers form their expectations towards organic products is important as many food
manufacturers use front-of-package labeling to draw consumers‘ focus and influence product
perceptions (Newman, Howlett, and Burton 2016). Further, a stronger understanding of when
labeling a product as organic is beneficial or detrimental provides practical implications for
marketers and manufacturers in a domain where labeling (as organic) is a voluntary and a costly
endeavor. Chapter 2 of this dissertation aims to further our understanding of the organic label by
examining how formed perceptions of certain types of food are influenced by the presence of an
organic label. Further, Chapter 4 examines the relationship of nostalgia and organic food items,
identifying marketing strategies that may increase preference for these types of food products.
The Impact of the Consumption Environment

Increases in the breadth and depth of our food supply are not the only way consumption
has changed. As we now eat a vast amount of food outside of the home, environmental cues also
can play a role in consumption. In 2012, it was estimated that 43.1% of food was eaten away
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from home accounting for 32% of calories consumed (USDA - Economic Research Service
2014). Today meals and snacks are eaten not only in the home, but in restaurants, at the office, in
the car, and while we are on the move. In fact, Americans now spend more on eating out than
they do on groceries (Jamrisko 2015). In all of these eating environments, environmental cues
are omnipresent. Environmental cues, also termed atmospherics, include ambient music,
temperature, lighting and scent. Most of these cues can easily and cost-effectively be altered by
managers and thus, provide a fruitful area to be explored.
As marketing has shifted its focus to the consumer experience, ambient factors now play
a role in the marketing mix of many large retailers. For instance, Cinnabon to place the pastry
ovens towards the entrance, so that the bakery smell lingers (Nassauer 2014) and Westin Hotels
diffuse a white tea scent at their guest entrances (ScentAir 2015). Research on atmospherics and
consumption behaviors and choices has identified potential ways to influence consumption. For
example, dimming the lighting leads to poorer food choices (Biswas et al. 2016), colder
temperatures increase consumption (Moellering and Smith 2012), and cool colors can also
increase consumption (Stroebele and De Castro 2004). Chapter 3 of this dissertation uncovers a
new way to influence consumption behaviors and choices through a temperature dimension (i.e.,
warm or cold) of ambient scent.
Three Essays on the Influence of Cues on Food Consumption Judgments and Choices
In three essays, this dissertation investigates how product and environmental cues
influence consumers‘ food consumption perceptions, behaviors, and choices, each with its own
unique aspect. Essay one (Chapter 2) examines the product cue of organic labels on consumer
taste expectations. Essay two (Chapter 3) investigates the environmental cue of ambient scent on
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consumer consumption and choice. Finally, in essay three (Chapter 4) I explore the interplay of
organic foods and the discrete emotion of nostalgia on consumer preference. I present each essay
in brief below.
As discussed, product cues, such as labels, provide information to consumers prior to
consumption that aids in forming product expectations. In Chapter 2, across five studies, I
demonstrate that the when an organic label is visible on a product, taste expectations are
influenced differently based on the processing level of the food. The presence of an organic label
influences taste expectations positively for minimally processed foods and negatively for highly
processed foods (Studies 1 and 2) because of the varying level of congruency between the food
products‘ processing level and label (Study 3). Furthermore, the products‘ level of processing
varies along a continuum such that the effect observed in Studies 1-3 persists when the product is
a typical member of either the minimally processed or highly processed dimension, but dissipates
when it is neutral in processing level (Study 4). This research has both theoretical and practical
implications by extending the effects of congruency theory, categorization theory and our
understanding of when organic labels are beneficial versus detrimental to product evaluations.
Next, I examine the environmental cue of ambient scent in Chapter 3, with the focus on a
specific dimension of ambient scent and its effect on consumption volume and choice. We often
describe scents through formed semantic associations related to the psychological dimensions of
olfactory perception (e.g., masculine vs. feminine or pleasant vs. unpleasant). A recent proposed
dimension of scent is that of temperature, where fresh scents are categorized as cool and wood
scents as warm. This research examines how the temperature dimension of ambient scent (i.e.,
cool or warm) influences food consumption behaviors. Drawing on research from physiology, I
propose that a dimension of ambient scent related to temperature generates behaviors that mimic
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the body‘s physiological responses to ambient temperature. Specifically, a greater number of
calories are consumed in the presence of a cool (vs. warm) ambient scent, and consumers choose
foods with higher caloric density when exposed to a cool (vs. warm) ambient scent. Five studies
demonstrate these effects, while showing the moderating roles of salience, scent detection, and
product type (i.e., solid vs. liquid) on consumption volume and choice. The findings of this essay
extend the current research on ambient scent temperature, and contribute to the understanding of
behavioral consequences of the consumer sensory environment.
Lastly, in Chapter 4 I examine the interplay between organic food and the discrete
emotion of nostalgia. Nostalgia is making a comeback in the marketing domain and can be
evoked through external cues like advertisements, packaging, and environmental cues, such as
ambient music and scent. In addition to nostalgia‘s connection with the past, the emerging food
category of organics has a connection to the past through its essential characteristic of traditional
production methods. Through the results of three studies, I propose that evoked nostalgia leads to
a preference for organic food products, and this effect is explained by a desire for traditional
methods. In Study 1, I show that consumers who have a greater proneness to experiencing
nostalgia have a preference for organic products. Studies 2 and 3 show that consumers have a
more favorable attitude and preference towards an organic food product when nostalgia is
elicited.
Implications of this Research

Across three essays, this dissertation examines how product cues and environmental cues
influence consumption behavior and choice. The findings of this research contribute to the
literature and have practical implications. I add to the limited literature on organic food products
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in marketing, which is necessary as major food manufacturers (e.g., The Campbell Soup
Company and General Mills) enter this food domain and more consumers expand their
purchasing to include organic products. Further, this research adds to the literature on how
labeling influences consumer perceptions of factors such as taste. The results of the research also
advance the area of sensory marketing and ambient scent, providing techniques for retailers,
healthcare providers and consumers to use in controlling food consumption and choices.
I examine these topics across three essays. First, in essay one (Chapter 2) I examine how
an organic label alters taste expectations of minimally processed and highly processed foods.
Then, in essay two (Chapter 3) I focus on a new dimension of ambient scent and its influence on
consumption volume and food choices. Lastly, in essay three (Chapter 4) I examine the discrete
emotion of nostalgia and its ability to increase preference for organic foods. Chapter 5 presents a
general discussion of my findings.
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CHAPTER TWO:
THE MODERATING EFFECT OF FOOD PROCESSING LEVEL IN THE
RELATIONSHIP BETWEEN ORGANIC LABELS AND TASTE EXPECTATIONS

Introduction
Organic food is one of the fastest growing food categories globally with a growth in sales
of $40 billion from 1997 to 2015 (Organic Trade Association 2016b). Even with this vast
growth, research showing a difference in the nutritional composition of organic foods compared
to its non-organic counterparts has been inconsistent (Dangour et al. 2010; Mditshwa et al. 2017;
Williams 2002). Research has found that consumers perceptions of a product can be altered
simply by an organic label being present on the product packaging. For instance, compared to
regular products, organically labeled items lead to perceptions of greater nutritional composition
(Lee et al. 2013), lower calorie content (Schuldt and Schwarz 2010), and greater overall
healthiness (Schuldt and Hannahan 2013). An area of this research that has found inconsistent
results relates to taste perceptions of foods labeled as organic. The current research attempts to
untangle these inconsistencies and provide clarity on how the presence of an organic label
influences consumer taste expectations.
Research has found taste expectations to be one of the top factors influencing consumer
food purchasing decisions (Kikulwe, Wesseler, and Flack-Zepeda 2011; Magnusson et al. 2001;
Shepherd, Magnusson, and Sjödén 2005; Sörqvist et al. 2015), this finding extends to
motivations for purchasing organic food products (Hughner et al. 2009; McEachern and
McClean 2002; Shafie and Rennie 2012). Further, taste expectations have been linked with
willingness to buy organic foods (Marian and Thørgersen 2013). However, research focused on
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the effect of the organic label on taste expectations and perceptions has been sporadic in the
literature and produced mixed results. Some have found the label to have a positive effect
(Sörqvist et al. 2013; Wiedmann et al. 2014), while others have found the opposite (Lee et al.
2013; Schuldt and Hannahan 2013). In this research, I propose that an organic label effects taste
expectations differently based on the food products level of processing and this relationship is
mediated by the congruency between the product processing level and label.
Consumers have formed implicit associations with the characteristics that organic foods
should hold, such as being healthy (Schuldt and Schwarz 2010). This is demonstrated by
consumers incorporating organic foods as part of a holistic healthy lifestyle (Goetzke, Nitzko,
and Spiller 2014) and purchasing organic foods with the perception that they are healthier than
conventional (non-organic) foods (Dangour et al. 2010). Similarly, due to consumer
categorization of foods the perceived level of processing of a food negatively influences
perceived healthiness; where the more natural (i.e., minimal in processing) a food is perceived,
the greater its‘ healthiness (Szocs and Lefebvre 2016). This suggests that minimally processed
foods are perceived as healthier; and based on the unhealthy equals taste intuition, should be
lower in taste expectations and perceptions (Raghunathan et al. 2006). I propose that a foods
level of processing will alter the relationship between an organic labels‘ presence and consumer
taste expectations. Further, I conceptualize this model to be mediated by congruency.
Specifically, foods that are minimally processed are perceived as healthy and aligns with the
concept of organics association with being healthy, when taken together this congruency will
improve taste expectations. I further propose that highly-processed food products that are
perceived as less healthy are incongruent with organics‘ healthiness association and result in
decreased taste expectations.
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This research contributes to the limited literature on organic food products within
marketing by determining how the presence of an organic label influences consumers‘ sensory
expectations of food products. My findings provide clarity on the inconsistent findings of taste
perceptions and an organic label in the existing literature by demonstrating congruency as the
mediating factor. In addition, my findings have implications to manufacturers of organic food
products and those considering entering this rapidly growing industry by identifying when an
organic label may have detrimental effects on consumer taste expectations, which have been
shown to be a contributing factor in food purchasing decisions.
In the remainder of this chapter I introduce my theoretical framework and present five
studies that test my proposed hypotheses. Specifically, a pilot study was conducted to confirm
consumers associations with organic. Then, Study 1 shows that when a product is minimally
processed (i.e., more natural), an organic label increases taste expectations. In contrast, when a
highly-processed food has an organic label there is a negative effect on taste expectations. In
Study 2 I extend the findings to a more generalizable context using the same consumable product
as the focal stimuli. Rather than using two separate products, I use the same beverage and
manipulate participants‘ perception of the beverage processing level through description and
background imagery. Study 3 then investigates the congruency as a mediation in the relationship.
I demonstrate that congruency mediations the relationship of an organic label and taste
expectations, however my results find the mediation is dependent on the products level of
processing. Then, in Study 4 I examine how where along the processing level continuum a food
is categorized influences when the effect of an organic label on taste expectations is attenuated.
The paper concludes examining the implications of this research at both the theoretical and
practical level.
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Hypothesis Development
A dramatic increase in the amount of organic food products available in the human food
supply. In 2015, sales of organic foods totaled $43.3 billion in the US alone; with a 10.8%
increase from 2014 (Organic Trade Association 2016b). Organic food products are no longer
limited to specialty stores such as Whole Foods and Trader Joe‘s, but are now widely available
in grocery stores nation-wide including budget-conscious grocery stores like Walmart and Aldi
(Ellison et al 2016; Peterson 2016). Even with the prevalence of organic foods seeing a dramatic
increase in the marketplace there remains a lack of research within marketing on consumer
behaviors related to organic foods. The existing literature has examined the influence of organic
on constructs such as liking (Annett et al. 2008; Laureati et al. 2013), willingness to pay (Hamm,
Gronefeld, and Halpin 2002; Shafie and Rennie 2012) and nutritional values (Lee et al. 2013).
Importantly, research has been inconsistent in finding nutrition quality differences
between organic and conventional (non-organic) foods (Dangour et al. 2010; Mditshwa et al.
2017; Williams 2002). Despite this, the presence of an organic label alters the inferences and
expectations consumers form about the product. For instance, consumers have been found to
believe organic products are healthier (Davies, Titterington, and Cochrane 1995; Tregear, Dent,
and McGregor 1994), have greater nutritional composition (Lee et al. 2013; Sörqvist et al. 2015)
and are lower in calories (Lee et al. 2013; Schuldt and Schwarz 2010). This indicates that the
organic label acts as an important form of information to consumers allowing for expectations to
be formed. I focus on taste expectations since consumer‘s rate taste to be a highly important
attribute when making product purchasing decisions (Kikulwe et al. 2011; Magnusson et al.
2001; Shepherd et al. 2005; Sörqvist et al. 2015). Further, in most purchasing context, consumers
cannot try the product and must rely on information available through cues to form expectations
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about product attributes like taste; which has been linked with willingness to purchase (Marian
and Thørgersen 2013).
Product Cues and Expectations
Product information is formed through product associations, previous experience and
product cues. Product cues can be classified into two types: intrinsic and extrinsic cues. An
intrinsic product cue is related to the physical attributes of the product itself; thus, any change to
an intrinsic product cue would physically alter the product (e.g., color and shape of food;
(Piqueras-Fiszman and Spence 2015)). For instance, the color of orange juice was found to
influence taste perceptions (Hoegg and Alba 2007). Processing level, which is related to the
degree of mechanical and chemical processing a food goes through to reach its final consumable
form, is considered an intrinsic product cue as any change would alter the physical form of the
food and influence consumer expectations. In contrast, extrinsic product cues are not a physical
part of the product and therefore any alteration would not change the product (Marian and
Thørgersen 2013). These types of product cues, which would include an organic label, typically
provide the consumer with information about the product through characteristics such as the
product‘s price, brand name, packaging and labeling (Piqueras-Fiszman and Spence 2015), and
allow expectations of the product to be formed. For example, quality perceptions have been
influenced by extrinsic cues such as health and nutrition information (Saba et al. 2010), the
country of origin (Caporale and Monteleone 2013) and price of the product (Ares, Giménez, and
Deliza 2010). Thus, using extrinsic (external) cues for inference making can lead to interattribute misperceptions and commonsense explanations will often overrule despite the presence
of contradictory cues (Peloza, Ye, and Montford 2015). For instance, M&M‘s labeled as ―dark‖
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versus ―milk‖ were rated as tasting more chocolatey (Zhou et al. 2007). Extrinsic product cues
such as health labels likely have the greatest impact on the experience attributes of products (e.g.,
taste) (Wansink, Van Ittersum, and Painter 2004). Even though these experience attributes
cannot truly be known until after consumption, they aid in developing prior expectations that can
lead to biased perceptions (Bowen et al. 1992, 2003) and influence downstream behaviors.
Consumer Categorization of Food

Categories are formed when two or more items are treated similarly along a particular
characteristics (Mervis and Rosch 1981). Foods are classified by two primary types of
categories, (1) superordinate, taxonomic categories (e.g., beverages, fruits, vegetables, etc.) and
(2) script categories that include foods from different taxonomic categories (Ross and Murphy
1999). Groups of items that are similar in their role or consistently use are referred to as script
categories (Nguyen and Murphy 2003) such as, if the food is a snack or meal (Wadhera and
Capaldi 2012), the situation the food is eaten, such as breakfast (e.g., eggs, toast, juice, etc.), the
healthiness of the food (e.g., healthy or unhealthy) (Ross and Murphy 1999) or even how
processed a food is (e.g., minimally vs. highly processed). Further, similar to taxonomic
categories, script categories were identified as a salient way of thinking about and categorizing
foods (Ross and Murphy 1999).
Research in food consumption has recognized food categorization as influencing
consumers‘ perceptions of food related attributes and behaviors. For example, consumers ate
more when a food was categorized as a snack compared to a meal (Capaldi, Owens, and Privitera
2006), and calorie estimates were lower when foods were categorized as healthy or diet foods
than unhealthy or weight gain foods (Carels, Konrad, and Harper 2007). Some organic literature
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has examined consumer behaviors with the distinction between organic vice and virtue goods.
For instance, consumer are willing to pay less for vice organic goods than for organic virtue
goods such as produce items (Gil, Gracia and Sanchez 2000; Yiridoe et al 2005). In regards to
the effect of food categorization on taste, foods categorized as unhealthy were perceived and
expected to taste better than healthy foods (Raghunathan et al. 2006). In this investigation, I
focus on the influence of a foods processing level on the relationship between an organic label
and taste expectations.
Processing level is related to both mechanical and chemical compositional changes that
occur to a food item to reach its consumable form. Most foods we consume have gone through
some form of processing but the amount of processing varies from minimally processed to highly
processed (Utah State University (USU) 2016). Minimally processed foods are those that have
undergone little change in reaching their consumable form, are usually a single ingredient, and
include actions such as peeling, slicing, freezing etc. (USU 2016). In contrast, highly processed
foods are altered to the point where they contain multiple ingredients and are mostly prepared
prior to purchase (USU 2016). Research related to food categorization has shown a foods level of
mechanical processing influences consumers perceptions of how healthy the food is (Szocs and
Lefebvre 2016). For instance, when fruit and yogurt are shown as ingredients in a smoothie the
ingredients are perceived to be healthier compared to if the consumable blended version of the
smoothie is shown (Szocs and Lefebvre 2016). Further, foods that have undergone less alteration
by humans (i.e., minimally processed) are typically perceived as healthy (Rozin et al. 2004).
Thus, there is an inverse relationship between a foods processing level and healthiness,
suggesting that foods that are higher in processing level are expected to be less healthy and the
reverse is true for minimally processed foods.
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Organic Labels and Taste

Research focusing on organic foods and taste can be separated into two categories. The
first focuses on actual taste discrepancies between organic and nonorganic counterparts that
results from differences in the nutritional composition and scientific makeup of the of the food.
For instance, when comparing taste of organic versus nonorganic counterparts, organic orange
juice was better than nonorganic, but milk was the same in both conditions (Fillion and Arazi
2002). Further, organic bananas were rated as tasting better than nonorganic bananas, however
when both (the organic and non-organic bananas) were labeled as organic, no difference in taste
perceptions was found. (Sörqvist et al. 2015). Overall, the findings in the area of actual taste
difference between conventional and organic counterparts are inconclusive and complex.
However, in the current research rather than focusing on the taste perceptions resulting from
compositional changes that result from organic production methods, I focus on the perceptual
changes that occur as a result of an organic label being present. Thus, I focus on the second area
of research on organic foods and taste, which examines the influence of the organic label (an
extrinsic product cue) rather than compositional changes that result from the food being
organically produced (an intrinsic product cue).
The second, and the focus of this research, examines how the organic label influences
consumers taste expectations and perceptions. I focus on taste expectations as organic labels
provide information prior to the consumption or even purchase of a product when taste
information is actually obtained. In addition, taste expectations of organic foods were found to be
directly linked with willingness to purchase the product (Marian and Thørgersen 2013).
Therefore, I focus on expectations formed during the decision-making process where taste plays
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an important role. Research on the motivations influencing the purchase of organic foods and/or
consumption of organic food, find taste to be one of the primary motivating factors (Hughner et
al. 2009; McEachern and McClean 2002; Shafie and Rennie 2012). I expect the presence of an
organic label will influence consumers taste expectations, but only for certain product types.
Despite organic being a positive attribute in general, for products that are highly processed, the
implicit associations consumers have formed with organic and healthiness are unlikely to align
with the highly processed foods perceived level of healthiness. In this research, I propose that an
organic label will have a positive effect on taste expectations for foods that have undergone a
minimal level of processing and in contrast, when a food is categorized as highly processed an
organic label will have a negative effect.
This prediction suggests a factor that explains the inconsistent findings with organic
labels and taste within the literature and an exception to the unhealthy equals tasty intuition. A
positive effect of the organic label on taste perceptions has been found for products such as
strawberries (Ellison et al. 2016), coffee (Sörqvist et al. 2013), grapes and raisins (Sörqvist et al.
2015); all of which have a minimal level of processing associated with them. In contrast, the
organic label had a negative influence on taste perceptions for cookies and soda (Ellison et al.
2016; Lee et al. 2013), which fall within the highly-processed food category. Further, an
examination of the expected taste of products in general with the USDA‘s certified organic label
found consumers expected organic labeled products to taste worse than non-organic products
(Schuldt and Hannahan 2013). Together these results demonstrate the inconsistencies in
determining the effect of organic labels on inferred taste and lend support for my primary
hypothesis, further developed below.
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Consumer Associations with Organic

Semantic associations have been formed over time with the concept of organic. Though
a clear understanding of the complete definition of organic is often lacking, consumers are
typically aware that organic food manufacturers do not use synthetic chemicals and are free of
genetically modified ingredients (Hughner et al. 2007). These known key attributes play an
important role in forming implicit associations with organic, namely that they are healthier and
have a superior nutrition composition. Discussed earlier in this research, the level of processing
dimension is a natural categorization of foods for consumers. For instance, consumers categorize
fruits and vegetables as minimal in processing and many packaged foods as highly-processed
(e.g., granola bars, cereal etc.). Despite the positive perception of the term organic and its
association with healthiness, the organic label is more and more frequently found on foods that
are traditionally categorized as highly-processed, and as a result unhealthy (e.g., Justin‘s organic
milk chocolate peanut butter cups and Jelly Belly organic jelly beans). Thus, these highlyprocessed products labeled as organic go against the associations formed with the attributes of
organic products. I suggest that through formed associations of organic attributes consumers‘
have expectations of the types of foods that should be organic. Meaning, consumers enter into
consumption behaviors and purchasing decisions with an apriori perception of the types of foods
that are consistent and congruent with being organic.
Based on congruency theory, items or concepts can be perceived to fit together based on
attributes of the items or concepts, or the associations and/or expectations consumers have
formed with the items or concepts. For instance, a citrus scent is congruent with hand soap as
lemon scents have traditionally been used in cleaning products, and hand soap is used to sanitize
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our hands. Research on congruency has shown when two items and/or associations are
congruent, there is a favorable outcome. For example, Bosmans (2006) found product
evaluations increased when there was congruence between the scent and the product type.
Laurienti et al. (2004) concluded that congruence between two stimuli results in faster reaction
times and congruency with expectations of a product improves product evaluations (MeyersLevy and Tybout 1989). In addition, congruence between mental representations and visual
display increase the ease of processing the information (Romero and Biswas 2015).
As presented previously, consumers have developed implicit associations that organic
foods are healthier. I propose when a food is categorized as minimally processed it will be
congruent with the healthiness associations consumers have formed with organic foods. As a
result, when an organic label is present, the congruency will lead to a positive effect on taste
expectations. Yet, when a food is categorized as highly-processed and labeled organic, the
process categorization and label will be incongruent and this lack of congruency will lead to
negative effects on taste expectations. In forming this prediction, I draw from the literature on
categorization theory, which identifies script categories, as a salient way in which consumers
classify foods. Thus, I propose, an organic label will have a positive effect on taste expectations
of minimally processed foods, and a negative effect on taste expectations of highly processed
foods. This reversal in effect occurs due to the level of congruency between the processing levels
influence on and organic‘s association with healthiness. Formally stated:
H1:

The effect of an organic label on taste expectations will be moderated by the
products‘ processing level, where (a) an organic label will increase taste
expectations for minimally processed foods and (b) an organic label will decrease
taste expectations for highly processed foods.
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H2:

The interaction in hypothesis 1 will be mediated by congruency between the food
products‘ processing level and the label.

In sum, I propose that when an organic label is visible on product packaging, it will
interact with the categorization of foods as minimally processed versus highly-processed on taste
expectations due to the congruency of the food processing level with consumers‘ associations of
organic being healthy. The level of congruency will influence taste expectations, where the
greater the congruency between the food and organic label, the more positive the effect on taste
expectations.

Across five studies, I examine my primary hypotheses. First, in a pilot study I aim to
confirm consumers‘ associations with organic food. Then, Study 1 investigates how the foods
level of processing moderates the influence of an organic label on taste expectations. Next, in
Study 2 I replicate the results of the effect when the product is kept the same and only perceived
level of processing is altered. Study 3 examines congruency as a mediator in the relationship.
Then, in Study 4 I examine how the varying degree of processing level of the food item alters the
relationship between product processing level and an organic label on taste expectations.

Pilot Study
To confirm consumers‘ associations with organic, a pilot study was conducted. Amazon
Mechanical Turk (mTurk) was used to recruit 76 participants (53% male, Mage = 35.3 years), in
exchange for fair monetary compensation. Recent research on the reliability of mTurk worker
samples has found diversity in age, gender and socio-economic status, thus creating a
representative sample that is also capable of providing high-quality results (Buhrmester, Kwang,
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& Gosling, 2011; Casler, Bickel, & Hackett, 2013; Goodman, Cryder, & Cheema, 2013; Mason
& Suri, 2012). Participants were required to be located in the US, have completed at least 100
tasks on mTurk and have an overall approval rating of at least 90% (these requirements were
maintained for all other mTurk studies in this research).
Participants were told the researchers wanted ―to find out how people categorize types of
foods‖ (Ross 1999, p.510). First, to assess how congruent foods of different processing level are
with organic, participants were given a list of foods paired with the word organic and asked to
indicate to what extent the items fit together (1 = not at all, 7 = very well). Then, participants
were given a word association task to assess their implicit associations with organic. They were
asked to list the first three words that come to mind when they think of the term ―organic food.‖
Demographic measures concluded the questionnaire.
Results
All 76 participants finished the questionnaire in full. Each food pair and the respective fit
means were determined and are presented in Table 1. The results lend support to the suggestion
that the concept of organic is more congruent with minimally processed (i.e., tomatoes,
strawberries and blueberries) than highly processed foods (i.e., potato chips and cookies).
To examine emergent categories from the word association task, the responses were
coded and categories were developed using an iterative process. Specifically, following Corbin
and Strauss (2016), open coding with a line by line analysis was conducted with the complete set
of responses. While reading line by line the researcher color coded responses that suggested
themes in the data. Then, axial coding was performed where data that suggested related themes
was grouped together. These emergent themes were then assessed to establish content and
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meaning. A summary of the established categories and the frequency of responses can be found
in Table 2. The most frequent word category listed by participants was fruit/vegetables, where
participants listed specific food items that fit within the taxonomic category and are
representative of foods that are minimally processed. Further, the second most common category
was healthiness, where participants listed words such as healthy. This makes sense since there is
an inverse relationship between a foods processing level and perceived healthiness (Szocs and
Lefebvre 2016). This lends further support to consumers‘ implicit associations with organic
foods having the characteristic of healthiness and being congruent with a minimal level of
processing.
Discussion
The results of the pilot study support my prediction that organic has become implicitly
associated with healthy foods that are consistent with being minimally processed. I now examine
how this association with organic influences the formation of taste expectations differently based
on the specific food products level of processing.
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Table 1: Fit Means for Word Pairings
Word Pair

Fit
Measure

Organic + Tomatoes
Organic + Blueberries
Strawberries + Organic
Granola + Organic
Organic + Potato Chips
Cookies + Organic

6.29
6.04
5.99
5.13
3.64
3.12

Table 2: Frequency of Emergent Categories
Fruit/Vegetable
38
Frequency
Percentage
50%
Apples,
Examples Strawberries,
Avocado

Coded Category Themes
Healthy
Natural
Fresh/Raw Expensive
34
21
14
29
45%
28%
18%
38%
Healthy

Natural,
Fresh,
Expensive,
Nonsynthetic Raw, Local
Pricey

Taste
6
8%

Other Food
12
16%

Tasty,
Delicious

Milk, Meat,
Eggs

Study 1
In Study 1 I aim to investigate my primary hypothesis that when an organic label is
present, taste expectations will be altered depending on the processing level of the food.
Specifically, when an organic label is visible, it will impact taste expectations positively for
foods that are minimal in processing level. In contrast, an organic label will have a negative
effect on taste expectations of foods that are high in processing.
Participants, Design and Procedure

Study 1 employed a 2 (organic label: present vs. absent) x 2 (processing level: minimal
vs. high) between-subjects design. Two hundred and fifty-five (255) mTurk workers were
monetarily compensated for their participation. After being randomly assigned to a condition,
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participants were told the product type and given a description of the product. As in previous
research examining differences between organic and non-organic, in the organic conditions the
product was identified as organic and no indication (or label) was used in the non-organic
condition (Ellison et al. 2016). Consistent with this, in the organic conditions the product was
referred to as ―Organic [product].‖ To aid in controlling the potential influence of other product
characteristics, I used the same base food item that differed along the processing dimension –
boiled potatoes and French fries. I manipulated the level of processing used to produce the
consumable version of the product; both sliced boiled potatoes and French fries have undergone
mechanical processing in being cut. However, while boiled potatoes have been cooked in water,
French fries have been fried in oil, demonstrating a greater degree of chemical processing. In the
minimally processed level condition participants presented with the scenario that I were
―interested in gaining their opinion on potatoes (vs. Organic potatoes) that had been boiled,
sliced and seasoned with salt.‖ In the highly-processed level condition, the product was ―French
fries (vs. Organic French fries) that had been fried and seasoned with salt.‖
A pretest was conducted on mTurk to confirm the processing level manipulation was as
designed. Sixty-three (63) participants (25% male, Mage = 39 years) completed the online
questionnaire where they evaluated the naturalness and the level of processing of either the
potatoes or French fries (―How natural would you rate the [product]? (1 = not at all, 7 = very
much so); ―How processed would you rate the [product]?‖ (1 = not at all, 7 = very processed;
Szocs and Lefebvre 2016). An independent samples t-test showed the minimal level of
processing item (potatoes) was perceived as significantly more natural than the high level of
processing item (French fries) (MProcLow = 6.03 vs. MProcHigh = 5.03; t(62) = 3.02, p < .005).
Supporting this, an independent samples t-test of ‗how processed‘ the item is revealed the
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minimally processed item (potatoes) was perceived as significantly less processed than the
highly processed item (French fries) (MProcLow = 2.90 vs. MProcHigh = 4.36; t(62) = - 3.37, p <
.005). The results of the pretest support the level of processing manipulation design.
After viewing the ―name/label‖ and description of the product, participants completed the
key dependent measures for taste. They were asked ―How do you think the [boiled
potatoes/French fries] would taste?‖ (1 = very bad, 7 = very good) and ―How delicious do you
think the [boiled potatoes/French fries] would be?‖ (1 = not at all delicious, 7 = very delicious).
In addition, participants completed an embedded attention check measure that asked participants
to ―respond 5 to this question.‖ The study concluded with demographic questions.
Results

Of the 255 participants, 32 participants failed the embedded attention check measure.
Two-hundred and twenty-three (223) participants (54% male; Mage = 35 years) were included in
the final analysis.
Taste expectations. The taste and delicious measures were averaged to form the taste
dependent variable (r = .89). A 2 (organic label) x 2 (processing level) ANOVA found a main
effect of processing level, where the high processing level food (French fries) was expected to
taste better than the low processing level food (potatoes) (MProcHigh = 5.80 vs. MProcLow = 5.35; F
(1, 219) = 8.57, p = .004). The organic label main effect was non-significant (p = .54). As
predicted, a significant interaction of the organic label and processing level (F (1, 219) = 22.77, p
< .001), where in the minimally processed condition (boiled potatoes) the organic label
significantly improved taste expectations (Morganic =5.76 vs. Mnon-organic = 4.90, p < .001) and in
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the high processing condition (French fries) the organic label effect on taste expectations was
reversed (Morganic =5.46 vs. Mnon-organic = 6.13, p = .004).
Discussion

In Study 1, I investigated how the presence of an organic label alters taste expectations
depending on the processing level categorization of the food. The results support my primary
hypothesis, that an organic label will have a positive effect on taste expectations when found on
a product that has undergone little processing, but a negative effect when the product is highly
processed. Next, in Study 2 I replicate the effect using the same product and manipulate only the
perception of processing level.
Study 2

In an effort to replicate Study 1 and to examine the robustness of the organic label x
processing level interaction on taste expectations, Study 2 was conducted. This entailed using the
same consumable form of a product and manipulating consumers‘ perception of the level of
processing rather than the consumable product itself.
Design, Participants, Procedure

Study 2 employed a 2 (organic label: present vs. absent) x 2 (processing level: minimal
vs. high) between-subjects design. Four-hundred and eleven (411) participants (52% male; Mage
= 36 years) from mTurk completed the study. The selected stimulus was a lassi beverage, typical
in the Indian culture that has been used previously in the literature (Raghunathan et al. 2006). In
both processing conditions participants were shown an advertisement for ―Dahlicious Lassi‖ a
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real bottled version of lassi, that showed an image of the beverage in a glass with a straw, with
the background of either a blender with fruit for the minimally processed or a conveyer belt with
packaged beverages in the highly-processed condition. Further, the minimally processed
condition had the following copy, ―A European style beverage containing milk and fruits,
Dahlicious Lassi is today‘s way to eat your fruits! Similar to a smoothie, the beverage undergoes
minimal processing by blending only natural ingredients to maintain fresh fruit flavors. Drink
Your Fruit!‖ and the high processing condition stated: ―A European style beverage containing
pasteurized milk and dried fruit bits. Dahlicious Lassi is today‘s way to eat your dessert! Similar
to a milkshake, the beverage undergoes extensive processing and refining of ingredients to
extract a rich and smooth flavor. Drink Your Dessert!‖ (the stimuli can be found in the
appendix).
A pretest was conducted to ensure the processing level manipulation was as designed.
Sixty (60) participants were recruited from mTurk to complete the study (42% male, Mage = 33
years). Participants reviewed the advertisement and responded to the dependent measures of how
natural and how processed the product was (Szocs and Lefebvre 2016). Three participants were
removed due to their first language not being English and the manipulation requiring participants
to read a paragraph of copy. Results of independent sample t-tests revealed participants
perceived the minimally processed beverage to be significantly more natural than the highly
processed beverage (MProcLow = 5.83 vs. MProcHigh = 4.00, t(55) = 5.45, p < .001) and the
minimally processed beverage to be significantly less processed than the highly processed
beverage (MProcLow = 2.45 vs. MProcHigh = 4.75, t(55) = 5.45, p < .001). The pretest results support
that the processing level manipulation was as designed.
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The organic label variable was manipulated in the copy, describing the beverage as ―An
Organic European..‖ and listing the milk and fruit ingredients as organic in the respective
conditions.
The key dependent measures of taste and deliciousness used in Study 1 were given on the next
page, followed by an embedded attention check question (―answer six to this question‖) and
demographic questions.
Results

Due to the processing level manipulation requiring participants to read the advertisement
copy paragraph, only participants who indicated English as their first language were included to
ensure understanding (13 participants were excluded). In addition, of those who indicated
English as their first language, 28 participants failed the embedded attention check measure and
were removed. The final analysis consisted of 370 participants. As in the previous studies the
taste and delicious measures were averaged (r = .93) and served as the key dependent variable.
Taste expectations. Results of a 2 (organic label) x (processing level) ANOVA found a
significant effect of processing level, where the minimally processed beverage was expected to
taste significantly better than the highly processed beverage (M ProcLow = 5.61 vs. MProcHigh = 4.63;
F (1, 366) = 6.94, p = .009), while the main effect of the organic label was nonsignificant (p =
.81). As expected, a significant interaction was found (F (1, 366) = 6.94, p = .009). Planned
contrast analysis found the result of the organic label being present on taste expectations was
marginally significant for the minimally processed beverage, where the organic beverage was
expected to taste better than the non-organic beverage (Morganic = 5.78 vs. Mnon-organic = 5.44, p =
.086). In the high-level processing condition, as expected the non-organic beverage was expected
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to taste significantly better than the organic beverage (M non-organic = 4.83 vs. Morganic = 4.42; p =
.046). The results demonstrate the robustness of my findings by manipulating consumers‘
perceptions of processing level rather than the consumable product form.
Discussion
In addition to replicating the previous study, the findings of Study 2 also lend further
support for hypothesis 1. Specifically, an organic label alters taste expectations of the same
beverage product, leading to significant differences for a product that is minimally processed
versus highly processed. Next, in Study 3 I investigate the congruency as the mediating variable.

Study 3
Study 3 investigated the role of congruency as the mediator of the organic label and
processing level interaction on taste expectations. I propose that the categorization of foods as
minimally processed versus highly processed will influence the congruency of the food with the
organic label. This is because consumers enter into a consumption or purchase situation with
apriori perceptions of the types of food that should be organic. Specifically, because processing
level influences consumers‘ healthiness perceptions negatively, and organic is associated with
healthiness, congruency will occur when an organic label is present on a minimally processed
product. Thus, the presence of an organic label and congruency with minimal level of
processing, will positively influence taste expectations. In contrast, the incongruence that occurs
when an organic label is on a highly processed product will have a negative influence on taste
expectations.
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Participants, Design and Procedure

A 2 (label: organic vs. control) x 2 (processing level: minimal vs. high) between-subjects
study was conducted. Five-hundred and twelve participants (512) finished the study via mTurk
(55% male, Mage = 33 years). The study stimuli were similar to those used in Study 1 however,
rather than not having any label in the non-organic control condition, a label stating, ―Grade A‖
was used. The ―Grade A‖ label was also included in the organic condition, where the label said,
―Organic Grade A.‖ After viewing the stimuli participants answered the key dependent variable
measures for taste (taste and delicious). Then, participants answered a five-item congruency
scale developed from the literature (e.g., The label (Organic Grade A) is appropriate for [boiled
potatoes/French fries],‖ and ―The label (Grade A) is relevant to [boiled potatoes/French fries]‖;
(Kellaris, Cox and Cox 1993; Mantel, Powell and Kellaris 2003). Participants were also asked if
they knew what ―Grade A‖ meant, though 62% of respondent indicated they did, when asked to
explain the meaning only one participant indicated a definition similar to the USDA‘s standard
definition for Grade A. An embedded attention check measure (―answer strongly agree for this
question‖) was included and followed by demographic questions.
Results
Taste expectations. Five-hundred and three participants (503) correctly responded to the
embedded attention check measure and were included in the analysis. The taste and delicious
measures were averaged to form the key dependent measure (r = .90). The results of a 2 (label) x
2 (processing level) ANOVA found that the main effect of food processing level was significant
(MProcLow = 4.96 vs. MProcHigh = 5.99, p < .001), while the influence of the label was not
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significant (p = .80). As expected, the processing level and the label had a significant interaction
on taste expectations (F (1, 500) = 15.31, p < .001). Planned contrast analysis revealed when
labeled organic, the minimally processed food (boiled potatoes) was rated with taste expectations
being significantly higher than when labeled with the grade A control label (Morganic = 5.15 vs.
Mcontrol = 4.75, p = .01). For the highly-processed food (French Fries) the effect was reversed,
where the organic labeled food was expected to taste significantly worse than the control label
food (Morganic = 5.76 vs. Mcontrol = 6.22, p = .003).
Process evidence. Two of the five mediator items were reverse coded due to the negative
positioning of the statements. The five items were then averaged to form the mediator measure of
congruency (α = .93) and then mean-centered. To assess the conditional indirect effects model,
PROCESS model 8 with 5000 bootstrap samples (Hayes 2013) was used to conduct the analysis
on the congruency mediation of the label (organic vs. control) on taste expectations with the
level of food processing as the moderator. Table 3 contains the path coefficients, bias-corrected
standard errors and 95% confidence intervals (CIs). The interaction of the label and food
processing level on congruency was significant. In addition, when controlling for the label, food
processing level, and their interaction, congruency positively influenced taste expectations. This
is consistent with my theorizing that congruency significantly influences taste expectations
where the more congruent the label the greater the taste expectations.
In partial support of hypothesis two, the conditional indirect effects analysis shows for
minimally processed foods, congruency mediated the relationship between the label and taste
expectations (Indirect Effect [IE] = .145, 95% CI from .070 to .253) but not for the highlyprocessed foods (IE = .024, 95% from -.040 to .098). These findings indicate that congruency
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mediates the non-organic to organic shift for foods that are minimal in processing but not for
those that are high in processing. To further investigate the congruency mediation at each food
processing level, PROCESS model 4 (Hayes 2013) with 5000 bootstrap samples was used to
conduct the mediation analysis independently for each level of food processing.
Table 3: Condition Indirect Effects Model 8, Taste Expectations
Taste Expectations
Coefficient
SE
95% CI
Effect on Congruency
Processing Level
-.1389
Label
.8556***
Processing Level x Label
-.7171**
Effect on Taste Expectations
Congruency
.1697***
Processing Level
1.488***
Label
.2566
Processing Level x Label
-.7533***
** p <.05, ** p < .01, *** p < .001

.1870
.1866
.2636

-.506, .228
.489, 1.22
-1.235, -.199

.0368
.1537
.1565
.2182

.097, .2419
1.187, 1.79
-.051, .564
-1.182, -.3246

Mediation analysis at levels of moderator. Two hundred and fifty-one (251) participants
were included in the mediation analysis for the minimally processed food. The main effect of the
label (0 = Control, 1 = Organic) on congruency was significant (a = .856, p < .001). The results
also revealed congruency was positively related to taste expectations (b = .247, p <.001). There
was a significant indirect effect of the label on taste expectations (effect = .21, 95% CI .095 to
.38), while the direct effect of the label significantly influenced taste expectations (effect = .19, p
= .29). The results demonstrate support for full mediation in the minimally processed food
condition. In the mediation analysis for the highly processed food, two hundred and fifty-one
(251) participants were included. The main effect of the label on congruency was nonsignificant
(p = .47), while the results also revealed congruency positively influenced taste (b = .10, p = .02).
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The indirect effect was also nonsignificant (effect = .01, 95% CI -.02 to .08), indicating
congruency does not mediate the effect of the label (organic vs. control) on taste expectations.
Discussion

Study 3 lends further support to hypothesis 1, where an organic label interacts with the
foods‘ processing level to influence taste expectations. In addition, the results support the
proposed mediation conceptualization for the minimal processing level food, where congruency
of the product and label mediated the relationship between the label and taste expectations.
However, the mediation was not supported in the high processing level condition. Thus, I find
support for hypothesis 1, whereas hypothesis 2 is only partially supported. Next, in Study 4 I
examine how the categorization of foods along the processing level dimension alters the findings
of the previous studies.
Processing Level Categorization

From categorization theory, despite inclusion within the same category not all members
are equally representative of the category (Mervis and Rosch 1981). This suggests that there is a
graded structure of category membership (Barsalou 1983). For instance, bananas and dried
banana chips may both be categorized as natural foods, however bananas are likely to be more
representative of the natural food dimension than dried banana chips.
The above example highlights the role of typicality in the categorization of food products.
Typicality is defined in the literature as ―the degree to which an item is perceived to represent a
category‖ (Loken and Ward 1990, p.112). Based on the family resemblance approach, the degree
of representativeness is related to the number of similar attributes an item shares with its
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category members (Rosch and Mervis 1975). In the case of the processing level category, foods
identified as high in processing may possess the attributes having multiple ingredients and
requiring little preparation time (USU 2016). When the number of shared attributes with other
category members is high, the item is high in representativeness and considered a typical
member of the category or dimension. Conversely, as the number of shared attributes decreases
the item becomes more atypical of the category or dimension. For example, an orange and apple
are both low in calories and are high in nutritional value. Orange juice and apple juice, which can
also be categorized by processing level as natural products, are lower in category
representativeness since they are higher in calories and lower in nutritional value than an orange
and an apple.
Expanding on this, category boundaries are often not well-defined and determining
category membership of atypical members can be difficult. Research has shown when a product
is atypical of a category, consumer judgments of the category member are less favorable, since it
is difficult to determine if the item belongs and how it should be evaluated. For instance, when a
fast-food restaurant is highly typical of what consumers believe fast-food restaurants should be,
the results are greater consumer attitudes towards the restaurant (Babin and Babin 2001).
As the processing level category of food is not dichotomous, but a continuum, with
minimally processed at one end point and highly processed at the other end point, I propose
when a product is typical of the minimally processed (highly processed) end of the category the
effect of an organic label on taste expectations will be positive (negative). However, when a
product is neither at the minimally processed or highly processed ends of the category, and the
products‘ processing level is blurred, an organic label will have no effect on taste expectations.
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This is because products that are neutral along the level of processing continuum are neither
congruent or incongruent with the associations tied to organic. Stated formally:
H3:

A products‘ processing level will moderate the effect of an organic label on taste
expectations, where (a) when categorized as minimally processed (highly
processed) the effect will be positive (negative) and (b) when categorized as
neutral in processing level the effect will be attenuated.
Study 4

In Study 4 I aim to define the role of typicality in the presence of an organic label on
foods differing along the processing level continuum. Foods that are typical of the minimally
processed dimension and highly-processed dimension of the category are easily categorized and
are either congruent or incongruent with the healthiness associated with organic. However, when
a product is atypical of either dimension of processing level, categorization is more difficult and
attenuates the effect of an organic label on taste expectations.
Design, Participants, Procedure

Study 4 employs a 2 (organic label: present vs. absent) x 3 (processing level: minimal vs.
neutral vs. high) between-subjects design. One-hundred and eighty-nine (189) participants (37%
male; Mage = 37 years) were recruited from mTurk. Following the instructions participants were
randomly given the following scenario:
When we go grocery shopping we often need to make quick judgments about food
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items based on the information given to us. Imagine you are shopping for [product] and
you see the product in the photo below. Please take a moment to review the product.
Then, answer the questions that follow about these(this) [product].
Participants then viewed an image of a product in a sealed clear package with a white label,
which identified the product. In the organic condition, the label stated the product was ―organic‖
(see appendix for stimuli). Since both blueberries and jelly beans are easily categorized within
the respective dimensions, blueberries were used as the minimally processed, typical product and
jelly beans for the highly processed, typical product. Yogurt covered raisins were used as the
neutral level of processing product. After reviewing the image, participants completed the twoitem scale of taste (taste and delicious) used in the previous studies. The study concluded with an
embedded attention check measure (―select 3 as your answer‖) and demographic questions.

A pretest was conducted to ensure the processing level manipulation was as designed. A
single factor (processing level) between-subjects study with three processing level experimental
conditions (minimally vs. neutral (moderately) vs. highly) was conducted. Seventy-four (74)
participants were enlisted from mTurk to partake in a product evaluation survey in exchange for
fair monetary compensation (60% male, Mage = 36 years). Participants were told on the
following page you will be shown a product to review. They were then shown one of the three
images described above based on their randomly assigned condition. Following the image, they
were asked ―how natural would you rate the [product]?‖ (1 = not at all, 7 = very much so) and
―how processed is the [product]?‖ (1 = not at all, 7 = very processed) (Szocs and Lefebvre 2016).
Demographic questions completed the questionnaire.
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Results of a one-way ANOVA found the effect in the perceived level of naturalness of
each product to be significant (F (2, 72) = 103.47, p <. 001). A Tukey test was conducted posthoc to examine the contrast between each food item. As expected the minimally processed item
(blueberries) was rated as more natural than the neutral (yogurt covered raisins) and the highly
processed items (jelly beans) (MProcLow = 6.21 vs. MProcNeu = 4.23; p < .001 vs. MProcHigh = 1.68, p
< .001). The neutral item was also more natural than the highly processed item (p <.001).
Further, the results of a one-way ANOVA found a significant difference in the perceived level of
processing of each product (F (2, 72) = 61.02, p <. 001). A Tukey test was conducted post-hoc to
examine the contrast between each food item. The highly processed item was rated as more
processed than both the neutral and minimally processed items (MProcHigh = 6.40 vs. MProcNeu =
4.27; p < .001 vs. MProcLow = 2.29, p < .001). The neutral item was also perceived as more
processed than the minimally processed item (p < .001). The results of the pretest confirm that
the manipulations of processing level and typicality were as designed.
Main Study Results

All participants correctly responded to the embedded attention check measure, thus, 189
responses were included in the final analysis.
Taste expectations. The taste and delicious measures were averaged to form the taste
dependent measure (r = .92). The results of a 2 (organic label) x 3 (level of processing) ANOVA
found the main effect of processing level to be significant (M ProcLow = 5.02 vs. MProcNeu = 4.99 vs.
MProcHigh= 4.88, F (1, 183) = 7.52, p = .001), while a nonsignificant main effect of the organic
label was found (MOrg = 5.16 vs. MNonOrg = 5.21, p = .96). As predicted the results demonstrated
a significant interaction of the organic label and processing level on taste expectations (F (1,
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183) = 4.68, p = .010). Contrast analysis were conducted to examine the organic label present
versus absent conditions for each processing level. There were significant variances for both the
minimal level of processing (blueberries; M ProcLow-Org = 6.08 vs. MProcLow-NonOrg = 5.35, p = .033)
and high level of processing items (jelly beans; MProcHigh-Org = 4.54 vs. MProcHigh-NonOrg = 5.21, p =
.030). As expected there was no difference in the neutral level of processing condition (yogurt
covered raisins; MProcNeu-Org = 4.94 vs. MProcNeu-NonOrg = 5.04, p = .80). Thus, the results lend
further support for hypothesis 1 and support hypothesis 3.

Discussion

Organic foods have now become a part of the average 200 to 300 food-related decisions
consumers make every day (Wansink and Sobal 2007). Within these decisions are the types of
foods we consume such as organic or non-organic. The multi-billion-dollar industry of organic
foods is continuing to experience growth, demonstrating the importance of understanding not
only who organic consumers are and how to market to them but the effect that the organic label
can have on consumers‘ perceptions and expectations. Research examining the association
between organic labels and taste has been inconsistent to date. The current research attempts to
untangle these inconsistencies and demonstrate when an organic label is beneficial to a product
and when it may be detrimental.
Building on consumers‘ associations of organic with a products processing level, I
investigated how the categorization of food along the minimally processed versus highly
processed dimension influenced the level of congruency between a food product and organic
label; where minimally processed foods are congruent and highly processed foods are
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incongruent with the organic label. When congruent, there is a positive effect on taste
expectations, while when there is a lack of congruency there is a negative effect. Study 1 showed
the interaction of the organic label with foods differing on the level of processing dimension and
demonstrated that for minimally processed foods, the presence of an organic label had a positive
effect on taste expectations, while the reverse was seen for a highly processed food. Study 2 adds
to the outcomes of Study 1 by replicating the interaction effect using the same consumable
product. This allowed for greater internal validity by manipulating only the perception of
processing level rather than the product itself. I find support for my predictions, where for the
minimally processed food an organic label improved taste expectations and the effect reversed
when the beverage was perceived as highly processed.
Then, in Study 3 I examine the conditional indirect effects model incorporating perceived
congruency as the mediator. The results find partial support for my hypothesis, where
congruency of the label and food processing level mediates the effect on taste expectations,
however this was found only for minimally processed foods. In Study 4, I examine when the
interaction between the organic label and level of processing does not hold. I find for food
products that are perceived as neither minimally processed nor highly processed, the effect of an
organic label is attenuated. Across all four studies I used a variety of food products and a
beverage that vary on dimensions outside of processing to demonstrate the robustness of the
effects.
My findings have implications that are relevant both theoretically and practically. This
research offers new insights into consumers‘ perceptions of organic food products and untangles
previous inconsistencies in the literature on the impact of organic labels on consumers taste
perceptions. One explanation given for these previous inconsistencies is that organic adds a
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health halo to foods making them not as tasty, however I find that this is not always the case. For
minimally processed foods that are perceived as healthier I demonstrate a context where a
healthier food is perceived as tastier than a less healthier option. I also extend the literature on
congruency theory, demonstrating that congruency between a product and associations with its
label can alter sensory expectations of the product itself. Interestingly, the congruency mediation
was not found for the highly-processed food category. This may be due to the control label
(grade A) not being more congruent with the French fries than the organic label, but being
equally as incongruent. Future research should investigate this further using alternative control
labels or methods of assessing the congruency mediation. This congruency effect on taste is
important as expectations of attributes such as taste, have the ability to weigh heavily in a
purchase decision context (Marian and Thørgersen 2013). The findings further add to the food
categorization literature by demonstrating how the categorization based on processing level
interacts differently with an organic label and the influence on the formation of consumer
expectations.
As the organic food domain continues to grow at a rapid pace an increased number of
food manufacturers are expanding into this product category. Traditionally led by private
manufactures, major manufactures are now making their way into the ever-expanding organic
market. For instance, the Campbell Soup Company purchased Plum Organics (baby food) and
Bolthouse Farms in 2015 and General Mills acquired Annie‘s, Inc., one of the largest natural and
organic food manufacturers in 2014 (Golman 2015). Since labeling of organic products is
voluntary and costly at this time, a better understanding of how labeling a product as organic
may impact consumer perceptions and expectations is important for food manufacturers. The
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findings provide insight into the type of products that will benefit from being labeled as organic
as well as those that will be negatively impacted.
In the current research, I have focused on how an organic label influences taste
expectations of food products differing on the processing level dimension. As foods have
multiple attributes that can influence how they are categorized (Ross and Murphy 1999), future
research should consider the cross-classification of foods and how the results may be altered. For
instance, foods can be categorized by meal occasion; how might taste expectations be influenced
when an organic product that is minimally processed is also categorized as a snack compared to a
meal? In addition, consumers themselves vary along several dimensions such as health
consciousness and their overall opinion towards organic foods. An understanding of how these
personality traits may alter expectations should also be investigated in the future. Further, in this
research I utilized online participants, which presents a limitation of this research. While online
participants are useful in examining taste expectations on the basis of product labeling, in a reallife context consumers are faced with a wide variety of environmental and product cues. Future
research should attempt to replicate the results with live participants in a lab and a field setting.
Lastly, as other product cues have the ability to alter consumers‘ perceptions, future research
should consider how packaging and informative cues may interact with the presence of an
organic label. In addition, examining how this congruency between the food processing level and
the organic label influences other downstream effects such as purchase intentions, actual buying
behavior and the eventual consumption would have relevant implications. With the continued
growth of the organic and natural food arenas in the human food supply, more research on
consumers and their perceptions of these types of products is needed for marketers to develop
effective strategies.
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CHAPTER THREE:
A TEMPERATURE DIMENSION OF SCENT AND ITS EFFECTS ON CALORIE
CONSUMPTION

Introduction
The consumption environment has a central role in creating the consumer experience.
Atmospherics, defined as the intentional control and structuring of environmental cues (Kotler
1973), have become an important factor in physical space planning of retail and restaurant
environments (Horng et al. 2013). In fact, the built environment, which is the man made
environment, influences food choices and consumption volume that unknowingly contribute to
body composition and for some, obesity (Sobal and Wansink 2007). Research has shown that
music, lighting, color, temperature, and scent have the ability to alter our consumption behavior.
In this research, I examine the ability of a temperature dimension of scent (i.e., cold or warm) to
alter our perception of ambient temperature, this perception then influences the amount of food
we consume and the food choices we make.
An underexplored dimension of ambient scent is a temperature dimension, where a warm
scent (e.g., vanilla) is associated with warming properties and a cool scent (e.g., peppermint) is
associated with cooling properties. Limited research on a temperature dimension of scent has
been conducted in the marketing literature, I know of no research examining how ambient scent
influences food consumption. I extend this area of research by studying the effect of the
temperature dimension of ambient scent on food consumption volume and choices.
I predict that the temperature dimension of ambient scent can evoke consumption
behaviors that mimic the body‘s physiological response to actual ambient temperature. As a
result, I predict that the temperature dimension of ambient scent will influence the number of
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calories consumed, with cool (warm) scents leading to greater (less) calories consumed and
choices that are higher (lower) in calories. This prediction relies on prior research that shows
when ambient temperature is cold, individuals seek to maintain the body‘s core temperature.
This increases energy expenditure within the body and to counteract this increase, individuals
seek to replenish energy stores in the form of food. Demonstrating the effect of the temperature
dimension of ambient scent on food consumption contributes in several theoretical and practical
ways.
Theoretically, I reveal new psychological processes elicited by the consumption
environment. I contribute to the literature that shows the ability of environmental cues to
override physiological hunger, resulting in mindless eating (Van de Veer, Van Herpen, and Van
Trijp 2016; Wansink 2010).I also extend prior research to focus not only on embedded food
scents, but on how ambient scent, that is unrelated to food, might influence food consumption
behaviors. Practically, ambient scent is omnipresent in homes, outdoors, and in retail settings.
For instance, Abercrombie & Fitch and Victoria‘s Secret scent stores with their branded
fragrances (Klara 2012). Further, this research increases the understandings of the behavioral
consequences of the sensory environment, which have implications that are managerial relevant
to help in creating environments that have an impact for companies and their customers. In
addition, altering the ambient scent can be done even for a large physical space at a relatively
low cost.
In the subsequent sections, I examine the existing literature on the effects of
environmental cues on behavior, next I review the body‘s innate physiological response to
changes in ambient temperature and then discuss the dimension of ambient scent that guides the
development of my hypotheses. Then, I present my primary hypothesis, and test them in Studies
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1A and 1B. In Study 2 I assess how salience moderates the influence of ambient scent
temperature and in Study 3 I investigate the moderating effect of individuals‘ ability to detect
scent in general. Lastly, in Study 4 I look at the change in pattern that occurs for beverages (i.e.,
liquids) as compared to solid foods. I conclude discussing the implications relevant in developing
theory and those that are practically relevant.
Theoretical Background
Environmental Cues and Behavior
Environmental cues have a critical role in forming consumer behaviors. As marketing has
shifted its focus to the consumer experience, these environmental cues must be considered in the
marketing mix. Atmospherics, defined as the intentional control and structuring of environmental
cues (Kotler 1973), have become an important factor in physical space planning of retail and
restaurant environments (Horng et al. 2013). Further, atmospherics have the ability to form and
affect many consumer behaviors (Turley and Milliman 2000). Turley and Milliman (2000)
identify five basic categories of atmospherics: external variables, how a store is laid out and
decorated, the design of the environment, human variables, and the focus of this research,
general interior variables. General interior variables include sensory aspects such as color
schemes, lighting, music, scent and temperature (Turley and Milliman 2000).
Research in sensory marketing, defined as ―marketing that engages the consumers‘ senses
and affects their perception, judgment and behavior‖ (Krishna 2012, p.333), has investigated
how a number of general interior variables influence consumers as described subsequently in
brief. Music has been found to influence pleasure and arousal by classical and pop-style
respectively (Kellaris and Kent 1993) and slower music leads to a slower shopping pace that
increases purchasing (Milliman 1982). Further, Kim and Magnini (2016) suggest that classical
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music can prompt healthier eating choices due to its ability to reduce stress which is related to
unhealthy eating.
Research on ambient lighting has shown brighter lighting led consumers to examine and
handle more merchandise (Areni and Kim 1994). In a food consumption context recent research
has found consumers eat a greater volume of food in a dark environment (Scheibehenne, Todd,
and Wansink 2010) and make less healthy food choices when ambient lighting is dimmed
(Biswas et al. 2016). Color has also been shown to influence consumer behavior. Bellizzi and
Hite (1992) found the color blue to be viewed more positively, leading to greater purchase rates
and number of purchases. In addition, the temperature at which participants sensed a room to be
cold was altered by the color of the room. In a blue-green room participants sensed the room to
be cold at ~ 59F, while in an orange room cold was sensed at ~ 35F (c.f. Stroebele and De
Castro 2004).
The effect of scent on product evaluations has previously been examined (Bosmans 2006;
Mitchell, Kahn, and Knasko 1995; Morrin and Ratneshwar 2003). For instance, Bosman (2006)
examined the congruency of a scent and product (e.g., citrus scent with an advertisement for
orange juice), finding congruency increases product evaluations. Spangenberg, Crowley, and
Henderson (1996) found consumers perceive spending less time in a scented store than an
unscented store. Research also has shown evaluations of stores and brands are increased with the
use of scent (Lwin and Morrin 2012; Morrin and Ratneshwar 2003).
Ambient temperature has also been shown to influence consumer behavior. Meaning, the
temperature being experienced alters our judgments, perceptions and decision making. For
instance, when experiencing warm temperatures consumers experience an increased perceived
closeness to other decision-makers leading them more likely to conform (Huang et al. 2014).
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Interestingly, Hong and Sun (2012) found ambient temperature influences consumers‘ preference
for romantic movies. Specifically, they find when experiencing coldness, consumers have an
increased need for psychological warmth leading to an increased liking and willingness to pay
for romantic movies.
The preceding provides evidence of the ability of atmospherics to alter consumer
behavior, perception and judgments. In the next section, I continue the discussion of ambient
temperature and shift the focus to the body‘s physiological response to changes in ambient
temperature.
Physiological Responses Related to Ambient Temperature
Prior to the introduction of interior temperature control, humans were forced to
experience the extremes of temperature, which causes a physiological response by the human
body. Humans are homeothermic mammals, meaning we use thermoregulation to maintain a
stable internal temperature within an optimal narrow range around 98°F (Moellering and Smith
2012). To aid in maintaining our internal temperature and avoid excess energy expenditure we
typically spend time in ambient temperatures that are within our thermoneutral zone (TNZ),
between 61°F and 72°F in most people, where the body is comfortable and in thermal
homeostasis (van Marken Lichtenbelt et al. 2002; Moellering and Smith 2012). When we
experience ambient temperatures below our TNZ the body evokes thermal regulation, resulting
in heat generation and energy expenditure (Moellering and Smith 2012; Warwick and Busby
1990; Westerterp-Plantenga et al. 2002). In contrast, when ambient temperatures rise above our
TNZ the body experiences heat stress resulting in heat dissipation (Moellering and Smith 2012)
and a reduced energy expenditure is desired (Westerterp-Plantenga et al. 2002). In other words,
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in temperatures below the TNZ we may start to shiver or pace to produce heat, while in
temperatures above the TNZ we will start to sweat and reduce activities to cool ourselves. Thus,
to aid in maintaining our internal core temperature, when ambient temperature decreases
(increases), energy expenditure increases and to counteract the use of energy storage, appetite
increases (decrease) (Moellering and Smith 2012).
One way in which the physiological system regulates internal temperature is through food
consumption. Within a cold environment to counteract the increase in energy expenditure for
heat production, the body will evoke the search for energy in the form of food (van Marken
Lichtenbelt et al. 2002; Moellering and Smith 2012). Further, the metabolic process required to
digest and absorb food will increase internal body temperature through diet-induced
thermogenesis (Levine, Kotz, and Gosnell 2003). Research has shown following consumption of
a meal, the digestive process increases body temperature by 1°C (Trant and Pangborn 1983). In
contradiction to the body‘s response to cold temperatures, in temperatures above the TNZ, heat
stress will suppress food intake (Herman 1993; Murray 1987). In fact, soldiers in hot
environments were found to consume fewer calories (Herman 1993). However, increased thirst
occurs in hot environments to supply adequate fluid and electrolytes. In sum, when experiencing
cold ambient temperatures there is an increase in food intake, while in hot environments food
intake is suppressed and there is an increase in thirst. In the next section I discuss the linkage
between ambient scent and perceived temperature.
Ambient Scent and Perceived Temperature

Perceived ambient temperature is not solely influenced by actual ambient temperature.
Though research is limited, other atmospheric cues have been shown to psychologically
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influence perceived ambient temperature. The hue-heat hypothesis (Bennett and Rey 1972)
claims red hues produce the belief that one is warmer and blue hues produce the belief that one is
cooler. Further, Winzen, Albers, and Marggraf-Micheel (2013) demonstrate that room
temperature is perceived as warmer when the room is lit with a yellow light and cooler when lit
with a blue light. In addition, ambient brightness leads to people feeling warmer, which
intensifies emotional responses (Xu and Labroo 2014) and a room is sensed as being cold at a
lower temperature when the room was orange (~35F) than when it was blue (~59F) (c.f.
(Stroebele and De Castro 2004). This previous research suggests that atmospheric cues other
than actual temperature, can influence consumers‘ perceptions of actual temperature. Developed
from this I hypothesize that the number of calories consumed and choices made can be altered
based on the temperature of the ambient scent present, which alters the consumers perceptions of
actual temperature.
A Temperature Dimension of Scent

Scent can be categorized along a number of different dimensions however, literature has
primarily focused on its general presence (vs. absence) and a pleasantness dimension as
discussed in the previous section. I develop the underexplored temperature dimension of scent
that has received little attention in the marketing literature. Krishna, Elder, and Caldara (2010)
show smell can be perceived as hot or cold through semantic associations. Further, when this
perception matches with the product temperature, perceived product efficacy is enhanced.
Madzharov, Block, and Morrin (2015) find that the temperature dimension of scent influences
perceived social density and effects power-compensatory consumption preferences and purchase

47

behavior. The current research focuses on expanding the knowledge of the temperature
dimension of scent by exploring the effects of ambient scent on food consumption behaviors.
Semantic associations are formed with scents related to characteristics of the odor, often
based on associations with experiences (Krishna, Elder, et al. 2010; Lwin et al. 2015). When the
odor can be recalled as related to a natural source (e.g., floral scents recall flowers) the odor
character is referred to as a qualitative dimension (Zarzo 2008). These associations are also
referred to as being more direct in nature (Lwin et al. 2015), for example lemons naturally emit a
lemon scent. In contrast, psychological dimensions of odor perception relate to when the odor
character leaves uncertainty of the natural odor source (e.g., a natural source of ‗fresh‘ is
uncertain) (Zarzo 2008). These dimensions are more closely tied with associations that are
indirect in nature and formed through repeated experiences. For instance, citrus scents are often
experienced with cleaning products (Lwin et al. 2015). Semantic associations with scents have
been shown to influence both perceptions and actual behavior. For example, when a citrus scent
is present participants cleaned their eating areas more following a snack because of the formed
associations between citrus smells and cleaning (Holland, Hendriks, and Aarts 2005).
Other classifications of dimensions of scent come from the fragrance literature, where
scent is categorized into four families: fresh notes, oriental notes, floral notes, and wood notes
(Edwards 2013). It is suggested that the psychological dimension of odor perception related to
temperature is related to odor perception formed through evolution/experience in ambient
temperature (Zarzo 2013), such that semantic associations are formed through scents present
when experiencing cool or warm ambient temperatures. More specifically, fresh scents that are
interpreted as ‗cool‘ (and the opposite of ‗warm‘), are related to scents experienced during cool
seasons while wood-oriental scents are related to scents evoked during the warmer seasons
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(Zarzo 2013). It is not unusual for a fragrance to be described in terms of temperature; this is
frequently seen in the fashion and beauty industry. For example, Elie Saab‘s le Parfum is
reviewed as ―Orange Blossom, jasmine, patchouli, and cedar… make this scent creamy and
warm…‖ (Guarnieri 2014).
Relating back to the influence of atmospherics on ambient temperature, I propose that
ambient scent has the ability to elicit behavioral responses that mirror the physiological response
to changes in ambient temperature, based on the temperature dimension of the ambient scent.
Specifically, when experiencing a cool ambient scent there will be an increase in food
consumption, while when experiencing a warm ambient scent appetite will be suppressed and
this occurs due to changes in perceived ambient temperature. Formally stated:
H1:

A cool (vs. warm) ambient scent will lead to a greater number of calories
consumed.

Next, I test my hypothesis in a field study and several laboratory environments. Studies
1A and 1B examine my primary hypothesis of a temperature dimension of scent on food
consumption volume. I then investigate the effect on food choice and the moderating factor of
salience in Study 2. Study 3 examines how ability to detect scent influences the relationship
between a temperature dimension of scent and consumption volume. Lastly, in Study 4, I
examine the change in pattern for beverages (i.e., liquids) compared to solid foods. I then
conclude by examining the implications for theory and industry.
Study 1A
To establish an effect of a temperature dimension of scent on food consumption
behaviors and its relevance to managers, a field study was conducted with data collected by an
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optometrist‘s office/retail store. Ambient scent administration and data collection was done by
the owners and their staff, the researcher had no direct contact with customers who served as
participants in the study.
Pretest
To determine the appropriate ambient scents for the cool and warm scent dimensions a
pretest was run. Thirty-nine (39) undergraduate students earned extra credit in exchange for
participating. Participants were provided with a series of six fragrance strips, one at a time. Three
scents were anticipated to be rated as cool scents and three rated as warm scents. The specific
scents chosen were eucalyptus, lavender, jasmine, cedarwood, sandalwood and yang. These
scents were chosen based on the fragrance literatures‘ identification of cool and warm
characteristics. One-drop of essential oil of the selected scents was dropped onto a fragrance strip
and sealed in individual plastic bags. The sealed fragrance strips were left overnight to absorb the
scent (Krishna, Lwin, and Morrin 2010).
Participants were asked to remove the strip from the bag, sniff the scent and evaluate
each of the fragrance strips ―in terms of perceived temperature, how the scent felt‖ (1 = very
cool, 7 = very warm). Between each scent participants were directed to smell the provided coffee
grounds in order to clear the nasal passages and avoid contamination between the scents (Biswas
et al. 2014; Krishna et al. 2010). Scents were presented in a counterbalanced manner to ensure
the sequence of presentation did not have an effect.
The results of the pretest found that participants perceived eucalyptus (M = 2.80) and
lavender (M = 3.41) to be significantly cooler than cedarwood (M = 4.31) and sandalwood (M =
4.23; Wilks‘ lambda = .695, F (1,38) = 5.26, p < .001).
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Thus, eucalyptus and lavender were selected as the cool ambient scents, while cedarwood
and sandalwood were selected as the warm ambient scents across studies. Incidentally, the
findings of the pretest are consistent with prior research, which has also identified fresh scents as
cool and woody scents as warm (Zarzo 2013).
Main Study
Design, Participants and Procedure
A single-factor experiment with two conditions was run in an office/retail store. The
office/retail store saw patients for eye exams and sold both prescription glasses and sunglasses
for males, females and children. The ambient scent was emitted through two commercial grade
scent nebulizers that were placed on opposite sides of the retail area, which also functioned as
the waiting area for patients. Lavender and cedarwood were selected as the cool and warm scents
respectively. The scent nebulizer contained 5-6 drops of essential oils and the scent was
‗refreshed‘ every 3-4 hours to maintain the intensity of the ambient scent. The nebulizers were
placed out of sight of customers to avoid any suspicion. The experiment was run over 4 days, 2
days with the cool scent (lavender) and 2 days with the warm scent (cedarwood). To avoid any
contamination between the cool and warm scents the conditions took place one week apart. The
days of the week were the same for both scents (Thursday and Friday) to maintain consistency in
store traffic patterns. The scent nebulizers were turned on approximately 15 minutes prior to
opening (9:00 AM) and turned off at closing (5:00 PM), during which time the data was
collected. The ambient temperature in the office was held constant at ~74°F through the use of
the office thermostat. The staff was blind to the purpose of the ambient scent. Outside
temperatures were also recorded at the start, mid-point and end of each day during the data
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collection period, and ranged from 61°F - 70°F on the cool scent days and 54°F - 68°F on the
warm scent days.
A clear glass dish was filled at the start of each day with 136 mini individually wrapped
unbranded milk chocolates and placed on the reception desk where customers were free to take
as many of the chocolates as they desired. Each day the receptionist tallied the number of
customers who approached the desk (note: patients and customers picking up or ordering glasses
were required to approach the desk and sign-in with the receptionist). Thus, the number of signins served as the number of customers per day. There was an average of 22 customers on the
cool scent days and 27 customers on the warm scent days. The number of chocolates taken was
measured after closing on each of the days. The average number of chocolates per customer
served as the key dependent variable.
Results
A one-way analysis of variance (ANOVA) was conducted to study the ambient scent
relationship with the number of chocolates taken by customers. Results revealed on average
customers experiencing the cool ambient scent took significantly more chocolates (Mcold = 54.87
calories (2.04 chocolates)) than customers experiencing the warm ambient scent (Mwarm = 29.55
calories (1.10 chocolates); F (1, 2) = 47.09, p = .021).
Discussion

Study 1A provides support for the primary hypothesis that the perceived temperature of a
scent can influence consumption behaviors. To test my primary hypothesis in a more controlled
environment, in Study 1B I replicated the experiment in a laboratory setting.
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Study 1B
Design, Participants and Procedure
Study 1B had a single factor (cool vs. warm ambient scent) between-subjects design.
Ambient scent was manipulated through the use of a commercial grade scent nebulizer. Ninetynine undergraduate students (55% male; Mage = 22 years) participated in groups of nine or less.
Seven participants were removed (all in the same session) due to talking about the snack with
other participants when entering the room and continued once the study began.
As in Study 1A, the scent nebulizer contained 7-8 drops of the respective essential oil (of
eucalyptus vs. cedarwood scents). The nebulizer was switched on approximately 15 minutes
prior to the start of study sessions. In order to avoid contamination between the cool and warm
scents, the two- experimental conditions were conducted on separate days allowing the room to
clear of any residual ambient scent. The ambient temperature in the room was held constant
across sessions. Upon entering the lab environment, a scenario was provided that the researchers
were investigating student evaluations of business related television shows and they would watch
and review a television show clip. They were also provided with 20 bite-size breakfast biscuits
(100 calories) in white Styrofoam cups and were told that the biscuits were a token of
appreciation for evaluating the television show. Since the amount individuals consume is also
determined by how satiated they are (Blundell et al. 2010), self-reported hunger was assessed
prior to the show clip starting (―how hungry are you right now?‖ (1 = not at all hungry, 7 = very
hungry; Wansink, Painter and North 2005, p.97). Participants viewed a 9-minute clip of a
popular television show and then responded to a series of evaluative questions about the TV
show. Measures of pleasantness of the ambient scent (1 = very unpleasant, 7 = very pleasant) and
demographics concluded the survey. Consumption volume, assessed by the number of calories of
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the biscuits served as the key dependent variable and was measured by the number of biscuits
consumed during the approximately 20-minute session.
Results

Results of a one-way ANOVA discovered ambient scent (cool vs. warm) significantly
influenced consumption volume. Meaning, consistent with the results of Study 1A and
hypothesis 1, participants in the cool scent condition consumed a larger amount of calories than
participants who experienced the warm scent (Mcool = 34.26 calories (6.85 biscuits) versus Mwarm
= 17.11 calories (3.42 biscuits); F (1, 91) = 4.94, p = .03).
I ran an ANCOVA to examine if hunger level was a significant covariate. Results found
hunger level was not significant (p > .05). In addition, to ensure that participants did not prefer
one scent over the other, an ANOVA was run with scent pleasantness as the dependent variable.
Results found no difference in the ratings of pleasantness between the cool and warm scents
(Mcool = 4.52 vs. Mwarm = 4.69, p > .05).
Discussion

The results of the studies thus far provide support for hypothesis 1, whereby an ambient
scent perceived to be cooler (vs. warmer) leads to greater food consumption. In addition, I rule
out the role of hunger as a covariate and the pleasantness dimension of scent as a driver of the
effect. Next, I examine how the salience of the ambient scent influences the effect and how the
results extend to food choice.
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Study 2
The results of Study 1A and Study 1B demonstrated that a cool (vs. warm) ambient scent
increases food consumption volume. Physiologically, the body‘s objective when experiencing a
cold ambient temperature is to increase calorie consumption in order to counteract the increase in
energy expenditure elicited to maintain thermal homeostasis. To efficiently provide the body
with energy (calories) it is expected that when given the choice of a lower calorie food or a
similar higher calorie food, we would choose the higher calorie option. Thus, I purpose that the
results of Studies 1A and 1B will extend to food choice, where participants experiencing a cool
(vs. warm) ambient scent will choose a food higher (vs. lower) in caloric density when presented
with both options. Stated formally:
H2:

In a cool (vs. warm) ambient scent there will be a preference for higher
(vs. lower) calorie dense food.

In addition, I propose that these effects will hold when participants are unaware of the
scent and the effects will be attenuated when participants are made mindfully aware of the scent
(i.e., salient). Food consumption is referred to as mindless eating, as environmental cues often
and unknowingly supersede a person‘s physiological needs (Van de Veer et al. 2016; Wansink
2010). Yet, when people are made aware that their initial reaction is due to an alternative source
the effect typically diminishes (Bosmans 2006). For example, Bosman (2006) found a pleasant
ambient scent increased product evaluations despite the scents congruency with the product.
However, when the ambient scent was made salient, product evaluations only increased when
there was consistency between the scent and the product. Thus, I propose when the ambient
scent is made salient, the sub-conscious effect of the temperature dimension of scent will be
diminished.
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That is:
H3:

When the ambient scent is not salient, in a cool (vs. warm) ambient
scent there will be a preference for a higher (vs. lower) calorie dense food
however; the effect will be attenuated when the ambient scent is made salient.

Design, Participants and Procedure
A 2 (ambient scent: cool vs. warm) x 2 (salience: salient vs. non-salient) betweensubjects design was conducted to test hypotheses 2 and 3. One-hundred and fifteen (115)
students at the undergraduate level completed the lab session to earn course extra credit. The
same procedure previously used was followed for emitting the ambient scent. To ensure the
effects were not driven by the specific scents used, in place of lavender and cedarwood,
eucalyptus served as the cool scent and sandalwood as the warm scent.
Upon entering the room participants were told they would watch and evaluate a 10minute clip of a popular business related television show. Salience of the ambient scent was
manipulated by when participants were asked to evaluate the ambient scent, either at the
beginning (salient) or the end of the approximately 20 minute session (non-salient). Questions
focused on the ambient scent included: ―How would you rate the ambient scent in the room?‖
(1=very bad, 7 = very good), ―The ambient scent in the room seems to be:‖ (1=very unpleasant,
7 = very pleasant) and ―How would you rate the intensity of the ambient scent in the room?‖ (1 =
not at all intense, 7 = very intense).
Following the television show evaluation participants were presented with a food choice
scenario of 100 – calorie Oreos (low calorie) and chocolate covered Oreos (high calorie) (Biswas
et al. 2016; Wilcox et al. 2009) and asked to indicate which snack they would prefer to have
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‗right now.‘ Demographic questions concluded the questionnaire. The response to the food
choice served as the dependent variable.
Results
A 2 (scent) x 2 (focus) logistic regression was conducted on food choice (lower versus
higher calorie snack). Results revealed a significant effect of scent (Wald = 3.73, p = .054),
where those who experienced the cool scent were more likely to select the high calorie snack
than participants in the warm scent (Pcool = 41% vs. Pwarm = 35%). The effect of salience on the
ambient scent was not significant (Wald = 1.88, p > .15). However, as hypothesized a significant
interaction of scent temperature and salience was found on food choice (Wald = 4.28, p < .05). In
the non-salient condition those who experienced the cedarwood (warm) smell chose the 100calorie option significantly more than those who experienced the cool scent (Pwarm = 75% vs.
Pcool = 50%; Χ2=3.85, p = .05). Meaning, a cool ambient scent led participants to choose a snack
higher in calories than a warm scent. In the salient condition there was no difference of snack
choice between participants in the cool and warm conditions (p > .30).
Discussion

These results support hypotheses 2 and 3, demonstrating the effects of ambient scent
extend from consumption volume to food choice and when made mindfully aware the effects are
diminished. To expand on these findings, I now investigate the role of individual‘s ability to
detect scent in the relationship between the temperature dimension of scent and food
consumption volume.
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Study 3
The results of the previous studies indicate that ambient scent can alter the number of
calories eaten and choices made based on its‘ temperature dimension. It can be suggested that an
scent detection skills at the individual level may alter the relationship between scent and food
consumption. Research has shown when people are considered experts or sensitive for a
particular sensation, their perceptions are less influenced by variances in that sensory aspect. For
instance, Krishna and Morrin (2008) examine the transfer of haptic properties to quality
perceptions of a product. They find those who are high autotelic (need for touch) become experts
in determining when touch is diagnostic and are less affected by non-diagnostic haptic cues than
those who are low autotelic. Similarly, I expect those who have a greater ability to detect scent
are more aware of the scent and are better able to correct for behaviors related to the ambient
scent. In other words, those who are better at detecting scent are more likely to be aware of the
scent, and in turn increase their focus on it. Thus, I suggest that ambient scent differing along the
temperature dimension will alter the number of calories consumed, where the effect will
diminish for individuals who are better able to detect scent.
H4:

The effect of the temperature dimension of scent on the number of calories
consumed, will be attenuated when individuals have a high (vs. low) ability to
detect scent.

Design, Participants and Procedure
An experiment with two factors, ambient scent and scent detection ability was conducted
to test hypothesis 4. One hundred and five (105) students (52% male, Mage = 22 years)
participated in exchange for extra credit. The first factor was manipulated in the exact same

58

manner as the previous studies, with the ambient scents being eucalyptus (cool) and cedarwood
(warm). Participants ability to detect scent was assessed using the 4-Item Pocket Smell Test
(Version A) purchased from Sensonics, INC. The test is a brief screen of gross olfactory
dysfunctions using a forced screening test of 4 odors (Sensonics 2016). The four odors consisted
of chocolate, strawberry, smoke and leather. Failure to correctly identify a minimum of two of
the odors indicates olfactory dysfunction, where a 40-item smell identification test is
recommended to quantify the degree of smell loss (Sensonics 2016). Thus, participants‘ ability to
detect scent was determined by the number of scents they correctly identified on the four item
test.
Upon entering the room participants were told they would watch and evaluate a 10minute clip of a popular television show. As in Study 1, participants were told as a thank you for
participating they were provided with a snack to enjoy while watching the show. The snack
consisted of 52 grams of fruit (gummy) snacks. After watching the show clip, participants
completed evaluation questions of the TV show. The researcher then provided each participant
with the 4-Item Pocket Smell Test and gave instructions for completing the 4-odor test.
Participants indicated their response to each odor on the provided questionnaire. The number of
calories consumed served as the key dependent variable and was measured by the number of
grams remaining after all participants had left the room. The researcher also evaluated
participants‘ responses for each of the four scents. Indicating if the response was correct or
incorrect and determining a total score for the number correct.
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Results

Consistent with hypothesis 1 and the effects observed in the earlier studies, overall
calorie consumption and amount of consumption was greater when ambient scent was cool (vs.
warm) (Mcool = 36.46 calories (23.70 grams) vs. Mwarm = 22.91calories (14.89 grams); F (1, 101)
= 4.39, p < .05).
To assess scent detection skills as a moderator, a floodlight analysis was conducted using
PROCESS Model 1 (Hayes 2013), where the Johnson-Neyman test was used to find the range of
scent detection ability where the effect of a temperature dimension of scent was significant
(Spiller et al. 2013). A significant interaction of the scent temperature variable and individuals‘
scent detection emerged on consumption volume (F (1, 101) = 3.91, p = .05). Specifically, the
temperature dimension of scent had a significant effect for those with a scent detection ability
below 2.69, but not for those with a detection ability above 2.69 (b = - 8.18, SE = 4.12, t(101) =
1.98, p < .05). (Note 49.5% of the sample was below and 50.5% was above the Johnson-Neyman
point of 2.69). Figure 1 presents the results by dichotomizing scent detection ability at 2.69 for
visual presentation.
Consumption Volume by Scent and Detection Ability
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Figure 1: Means of Consumption by Scent and Detectability
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Discussion
Study 3 supports hypothesis 4 and lends further support to hypothesis 1. A cool ambient
scent leads to greater caloric consumption of food then a warm ambient scent. However, those
who are high in their ability to detect scent are more aware of the scent, and as a result the effect
diminishes. In addition, I find support for my hypotheses using a different food type adding
robustness to the findings. Next, in Study 4 I examine how the effect of a temperature dimension
of scent on food consumption reverses for beverage (i.e., liquid) consumption.
Study 4
Studies 1 - 3 demonstrate that a cool (vs. warm) ambient scent increases food
consumption volume and choice through perceived ambient temperature. However, I propose
that this effect will reverse in the case of beverage consumption since beverage consumption
volume tends to be higher when ambient temperature is perceived as warmer than cooler
(Murray 1987; Stroebele and De Castro 2004). The physiological response to warmer ambient
temperatures is an attempt to cool the body and maintain or lower the body‘s internal core
temperature. To stimulate cooling, an increase in thirst (desire for fluid consumption) is elicited
by the body along with a suppression of appetite (Murray 1987). Thus, I propose that the pattern
of effects for beverages will be in the reverse direction than for solid foods.
H5:

For solid food, the number of calories consumed will be higher when the ambient
scent is cool (vs. warm). However, for beverages, consumption volume will be
lower when the ambient scent is cool (vs. warm).
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Design, Participants and Procedure
A 2 (ambient scent: cool vs. warm) x 2 (food vs. beverage) between-subjects experiment
tested hypothesis 5. One-hundred (100) students (65% male, Mage = 24 years) participated in
exchange for extra credit. The first factor was manipulated in the exact same manner as the
previous studies, with the only difference being the ambient scents used were eucalyptus (cool)
and cedarwood (warm).
When participants arrived to the research session they were told they would be evaluating
international advertisements and as appreciation for their participation, a snack or beverage was
given depending on the condition. The snack consisted of 40 grams of plain M&Ms. The
beverage consisted of 175 grams of water sweetened with table sugar. Both the snack and
beverage were provided in plain white Styrofoam cups. After each advertisement participants
completed a series of evaluation questions. Following the final advertisement participants
completed demographic questions. Consumption volume was the key dependent variable and
was measured as the percentage of the total snack or beverage consumed during the
approximately 20-minute session.
Results
A 2 (ambient scent) x 2 (food vs. beverage) ANOVA was conducted. As expected there
the interaction of ambient scent and food vs. beverage was significant (F (1, 96) = 14.73, p <
.001). Follow-up analysis showed, in the food condition participants in the cool ambient scent
condition consumed more (Mcool = 50.2%) than those in the warm ambient scent (Mwarm =
20.54%; F (1, 96) = 13.33, p < .001). In contrast, in the beverage condition those in the warm
ambient scent condition drank more (Mwarm = 28%) than those in the cool ambient scent (Mcool =
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14.19%; F (1, 96) = 3.06, p = .08). The results indicate a reversal in consumption volume for
food vs. beverage due to the temperature dimension of scent. Thus, hypothesis 5 is supported.
Discussion
Drawing on research in the domain of physiological aspects of environmental
temperature and literature on a ambient scent temperature, I examined the effects of cool versus
warm ambient scents on consumption volume and choice. Study 1A showed that a cool ambient
scent increases food consumption volume in a natural environment. Study 1B increased internal
validity by replicating the results in a controlled laboratory environment. I extend my results to
food choices in Study 2 where I find in a cool ambient scent there is a preference for snacks that
are higher in calories. Further, I find a boundary condition in Study 2 by showing when the
ambient scent is made salient the effects diminish. I extend this examination of the salience
boundary condition in Study 3 by assessing the role of individual‘s ability to detect scent. These
findings build on those of Study 2, showing the effect holds for individuals with a lower ability
to detect scent, who would have less focus on the ambient scent.
Lastly, in Study 4 I demonstrate a reversal of the effect for beverages (i.e., liquids).
Results revealed that in a cool ambient scent, consumption of beverages is decreased, while
consumption of food (i.e., solids) is increased. I find these effects using different scents that vary
along the temperature dimension and using a variety of foods (M&M‘s, fruit gummies, minibreakfast biscuits). In addition, the studies took place across the four seasons and in various
weather conditions. Thus, seasonal temperature differences are unlikely to have had an effect.
The level of clothing worn by participants may be an alternative explanation however, previous
physiological research has shown that when allowed clothing choice, energy expenditure was
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still increased at a lower ambient temperature (68°F versus 82°F) despite extra clothing
(Warwick and Busby 1990).
The findings of my research have strong theoretical and practical implications. While
prior research has demonstrated how ambient temperature influences consumer behavior, the
present research, is the first to demonstrate how ambient scent can be used to alter consumer
perceptions of actual temperature, which then influences consumption behavior for foods and
beverages. The results of this research suggest methods for restaurants to alter consumer
consumption. This may be useful when experiencing warm ambient temperatures that may lower
consumers‘ appetites; the introduction of a cool scent within the restaurant or even the lobby area
can aid in correcting this behavior. The study findings also have implications for
environmentally friendly practices. While restaurants often crank up the air-conditioner to
influence ordering behavior, I show that the same effects can be had with the strategic use of
ambient scent. Cutting down on air-conditioner usage has positive implications for energy
consumption and overall environmental issues. This research further identifies a relatively low
cost and easily manipulated method of altering consumer behavior through atmospherics.
In addition, this research identifies tools that are useful for nutritionist and dieticians who
are constantly in search of methods to support nutrition and exercise intervention. Influencing
ambient scent in personal spaces is done frequently today. For instance, shops such as Yankee
Candle and Bath and Body Works produce an abundance of scented candles. With the wide
variety of methods available to alter ambient scent within our personal environment (e.g., the
home or office) consumers can utilize a temperature dimension of scent to influence food
consumption behaviors with little effort.
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The findings of this essay also have direct implications for consumer health and overall
wellbeing. Alarming obesity rates is a worldwide concern. My research shows that eating food in
the presence of warming ambient scents can reduce overall food intake. Also, since warm
ambient scent enhances consumption of beverages, that is also a positive outcome since higher
levels of beverage consumption tend to be good for the body. In conclusion, strategic use of
ambient scent can potentially affect utility/energy consumption and consumption of foods and
beverages.
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CHAPTER FOUR:
THE EFFECT OF NOSTALGIA ON PREFERENCE FOR ORGANIC FOOD
Introduction

Nostalgia is making a comeback in the marketing domain. Defined as a preference
towards objects common from ones past (Holbrook and Schindler 1991), nostalgia has gained
popularity in marketing campaigns in recent years. For instance, PepsiCo introduced their
‗throwback‘ sodas that use the original formula and packaging from the 1960‘s and -70‘s
versions of Pepsi and Mountain Dew. In addition, to evoke wistfulness for the past towards its
products, retro packaging of General Mills big five cereals (i.e., Trix, Cinnamon Toast Crunch,
Cheerios, Honey Nut Cheerios and Lucky Charms) was introduced (Lasaleta, Sedikides, and
Vohs 2014). The products mentioned have a tie and link to the past that is being executed
through their ‗new‘ packaging and, in the case of sodas, their formulas. Research on nostalgic
advertising has found nostalgia increases attitude and purchase intentions of the products
advertised (Muehling and Sprott 2004; Pascal, Sprott, and Muehling 2002). Further, nostalgia
has been shown to influence a number of constructs such as: consumer patience (Huang et al.
2016), willingness to pay (Lasaleta et al. 2014), charitable donations (Zhou et al. 2012),
optimism (Cheung et al. 2013), and exploratory tendencies (Orth and Bourrain 2008). These
consequences of nostalgia are consistent with various product types. This raises the question: is
using a marketing strategy involving nostalgia more appropriate for certain types of products
than others? Specifically, the current research examines the influence of nostalgia on consumers‘
preference for organic food items in the marketing domain.
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The market for organic and local food products has seen significant growth in the last ten
years. In 2015, 20% of consumers sought certified organic claims on foods and 26% sought
natural claims on foods (Food Marketing Institute 2015). As the organic food category grows
larger worldwide, understanding how to best market these products will prove to be useful. The
key characteristic of organic food products is their use of more traditional and natural production
methods, creating simple ingredients. I propose the use of nostalgic advertising for organic food
products will increase consumers‘ attitude and preference towards the product. Organic products
are reminiscent of food methods from the past, and this alignment of past memories with organic
foods will lead consumers to prefer them. In sum, I propose that evoked nostalgia will lead to a
desire for traditional methods and in turn, a preference for organic food products.
Three studies are presented that aim to examine the relationship between nostalgia and
organic food products. First in a pilot study, I examine how consumers with a natural proneness
to feeling nostalgic have a greater attitude towards organic foods. Then, in Studies 1 and 2 I find
when nostalgia is evoked consumers have a greater attitude towards organic products over
conventional (non-organic) products using different methods to evoke nostalgia. I then present
the implications for theory and industry and then discuss how to extend this research in the
future. Next, I review the literature on nostalgia and organic food products to develop my
hypothesis.
Hypothesis Development
The Recent History of Nostalgia
The study of nostalgia dates back over 100 years, when it was believed to be a
physiological disease, but with no physiological evidence found it became a psychological
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mental disorder (Sedikides et al. 2015). Today the discrete emotion of nostalgia is seen as a
positive and social experience related to the past. An increase in nostalgic marketing strategies
began to emerge in the late 1990‘s and has been credited to two potential factors, (1) the end of
the millennium, where nostalgia offered a sense of security and eased feelings of anxiety and
uncertainty, and (2) a desire among the large segment of aging Baby Boomers to recall their
youth (Pascal, Sprott, and Muehling 2002). The use of nostalgia has not been limited to
advertising. Social media has embraced nostalgia with weekly trends like ―Throwback
Thursday‖ and ―Flashback Friday‖, where users post photos from the past. In addition, television
(TV) shows that have a focus on the past have increased in popularity (e.g., Mad Men, Peaky
Blinders) (Wickman 2012) as have reboots of popular TV series from the 80‘s and 90‘s, such as
Full House (aired 1987 – 1995) and Gilmore Girls (aired 2000-2007) (Bukszpan 2016). Music
has even followed a nostalgic trend with acts such as Britney Spears and the Backstreet boys
having residencies at popular hotels in Las Vegas. The popularity of entertainment from the 80‘s
and 90‘s makes sense, as consumers who grew up during this time are leaving the youth of their
20‘s and experiencing a time of change leading them to be reminiscent of their past.
Nostalgia is defined in the literature as ―a preference (general liking, positive attitude, or
favorable affect) towards objects (people, places or things) that were more common (popular,
fashionable, or widely circulated) when one was younger (in early adolescence, in childhood, or
even before birth)‖ (Holbrook and Schindler 1991, p.330). Nostalgia can occur even without
personal experience with the event or object (Lasaleta et al. 2014). This form of nostalgia known
as vicarious nostalgia, is related to a fantasized reality in a consumers‘ mind, while personal
nostalgia is related to autobiographical experiences (Shin and Parker 2017). There has been a
vast amount of research on the effect of nostalgia on consumer behavior. For instance, nostalgia
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fosters social connectedness and in turn, weakens the desire for money (Lasaleta et al. 2014).
Researchers found participants feeling nostalgic had a greater willingness to pay for products and
were more willing to part with money (but not time), which suggests that using nostalgia in
marketing strategies may encourage consumers to spend more (Lasaleta et al. 2014). Building on
this, nostalgia facilitates pro-social behaviors, such as charitable donations (Zhou et al. 2012).
Zhou et al. (2012) found participants‘ charitable intentions and behaviors increased while
experiencing nostalgia, due to the empathy felt towards charity beneficiaries. Further, nostalgia
increases meaning of life (Routledge et al. 2011). Researchers found when nostalgia was evoked
by listening to music or reading lyrics there was an association with feelings of being loved and
life‘s meaning (Routledge et al. 2011).
Surprisingly, with the more frequent use of nostalgia in marketing, limited research has
examined the relationship between nostalgia and marketing strategies. Pascal, Sprott, and
Muehling (2002) studied the response to nostalgic print ads and found nostalgia increased
consumers brand attitude and intentions to purchase the product. However, a weakness to the
research was that no non-nostalgic ads were used. Muehling and Sprott (2004) found nostalgic
advertisements increased attitude towards the brand in the advertisement and the advertisement
itself. A distinction between personal nostalgic advertisements and historical nostalgic
advertisements was made by Muehling and Pascal (2011). They found that personal nostalgic
advertisements led to greater attitude towards the advertisement than historical nostalgic or nonnostalgic advertisements. However, personal nostalgic advertisements were found to be
equivalent to historical nostalgic advertisements and inferior to non-nostalgic advertisements in
terms of message recall.
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Counterintuitively, nostalgia not only leads individuals to recall the past but also has an
effect on the future, where nostalgia increases optimism towards the future and risk taking
(Cheung et al. 2013; Orth and Bourrain 2008).). Research revealed nostalgia in addition to
fostering social connectedness, leads to improved self-esteem, which in turn enhances optimism.
At its‘ most basic level, nostalgia involves recalling the past, whether the past be a personally
experienced event or a time period being experienced vicariously. Consistent with this past time
period, are traditional production methods related to food. Even within the last 15 years there has
been a focus on the lack of natural ingredients and increased processing in the marketplace;
highlighting the movement away from traditional methods. I propose when experiencing
nostalgia there is an increased desire for methods of the past, consistent with the production
methods of today‘s organic foods. Next, I review the organic food category and its linkage with
nostalgia.
Organic’s Ties to Nostalgia

Organic as defined by the United States Department of Agriculture (USDA) indicates
foods made in the absence of synthetic chemicals, hormones, antibiotics, or bioengineering and
sustainable production methods (Agricultural Marketing Service - USDA, 2011). This highlights
the traditional nature of organic foods, not only in the production methods, but also in the final
consumable product. Organic food products are being embraced by nationwide food outlets from
grocery stores to restaurants, organic products are popping up nationwide. For instance, Chipotle,
which, as of 2015 had 2,010 locations in the U.S., focuses on sustainability, the use of local
foods, and traditional methods of cooking (Chipotle Mexican Grill 2016). Sweetgreen, which has
risen to popularity in the northeast of the US, has a focus not only on healthy eating but its‘ core
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values include sustainability and openness about ingredients and their source (Sweetgreen n.d.).
These two examples represent the changes in the food marketplace resulting from the growth of
the organic food category.
Research on organic foods has shown consumers perceive organic as being superior on a
number of attributes such as healthiness and calorie content (Schuldt and Schwartz 2010; see
chapter 2 for a more comprehensive review). Further, research has examined the influence of the
production process in the formation of food quality perceptions (Brunsø, Fjord and Grunert
2002). Since organic is a process-related attribute and difficult for consumers to verify
(Thøgersen et al. 2017), consumers rely on their subjective knowledge and the organic label to
form perceptions about the product. Organic products are simple in their production and
ingredients, meaning they avoid processing whenever possible. For many consumers, organic
production methods are reminiscent of those used by traditional farmers, producing a product
that is more natural and aligns with production methods of the past. Therefore, I propose
nostalgia will increase consumer attitudes and preference for organic food.
Formally stated the hypothesis of this research is:

H1:

When experiencing nostalgia (vs. control) there will be a greater preference for
organic products.

First, Study 1 was conducted to establish a relationship between nostalgia proneness, an
individual trait, and preference for organic foods. Then, I investigate my primary hypothesis in
Study 2 and Study 3. I then examine the theoretical and practical consequences of the findings
and how to develop this research further in the future.
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Study 1
Study 1 uses the individual trait of nostalgia proneness to establish a relationship between
the discrete emotion of nostalgia and a preference towards organic.
Participants, Design, Procedure
A study was conducted where participants‘ proneness to nostalgia was measured and
participants evaluated an organic or a conventional product. Two-hundred and twenty-nine (229)
undergraduate students (43% male, Mage = 23 years) earned extra credit in exchange for
participating. Participants were told they would be completing multiple unrelated tasks during
the research session. In part one, they were asked to complete the Southampton Nostalgia Scale
(Routledge, Arndt, Sedikides & Wildschut 2008). The measure provided the following
statement, ―According to the Oxford Dictionary, ‗nostalgia‘ is defined as a ‗sentimental longing
for the past‖ (Routledge, Arndt, Sedikides & Wildschut 2008, p.133); followed by six items to
reflect individual‘s proneness to nostalgia (e.g., ―How important is it for you to bring to mind
nostalgic experiences?‖ ―How prone are you to feeling nostalgic?‖ 1 = not at all, 7 = very much;
Routledge et al 2008, p.139). Following the measure of nostalgia proneness, to manipulate food
type (organic vs. non-organic) participants were shown an image of muffins with a cup of coffee
in the background. This follows the process used in previous organic research where in the nonorganic condition no label or indicator was used (Ellison et al. 2016). In the organic condition the
image said: ―Organic Muffins, made with certified organic ingredients,‖ and in the non-organic
condition the image said only ―muffins.‖ Then, participants completed a desirability of the food
scale to assess their attitude/desirability towards the muffins in the ad. The scale consisted of
four items used in previous literature (e.g., ―I felt an impulse to eat the muffins as soon as I saw
them‖, ―When I saw the muffins I felt a desire to grab and eat them‖ (1 = strongly disagree, 7 =
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strongly agree) (Fedorikhin and Patrick 2010, p.702). Participants indicated how much they liked
muffins in general (1 = hate them, 7 = love them), if they saw the image and if their first
language was English. The study concluded with demographic questions.

Results
The six nostalgia proneness items were averaged to form an index ( = .93) as were the
four desirability of the food items ( = .92). Thirteen participants indicated they did not see the
image and 34 participants indicated English was not their first language and were removed as the
manipulation required them to read the copy. One-hundred and eighty-five (185) were included
in the analysis. To examine the organic label by nostalgia interaction on desirability, PROCESS
Model 1 (Hayes 2013) was used to conduct the analysis with liking of muffins included as a
covariate. The model was significant overall (F (4, 181) = 12.88, p < .001, R2 = .22). The organic
label was a significant predictor variable (b = 1.99, t(181) = 2.32, p =.016). The interaction of
nostalgia and the organic label on desirability was marginally significant (b =-.31, t(181) = -1.83,
p =.069). The conditional effects analysis demonstrates when an organic label is present, as
nostalgia increases desirability for the food is increased (b = .25, t(181) = 2.20, p = .029). As
predicted, for non-organic foods (no organic label present) nostalgia has no effect on desirability
for the food (p > .6). Liking for muffins in general was a significant covariate (b = .50, t(181) =
6.42, p < .001).
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Discussion

The Study 1 results demonstrate that consumers higher in proneness to nostalgia, an
individual trait, have an increased desirability for food products that are labeled as organic, than
those lower in nostalgia proneness. In order to establish the robustness of the effect of nostalgia
on preference for organic products, the remaining studies prime participants with nostalgia rather
than measuring individuals‘ proneness to experiencing nostalgia.
Study 2

Study 2 attempted to examine my hypothesis by priming participants with nostalgia
rather than measuring the construct and assess its effect on attitude towards organic products.
Participants, Design, Procedure

A 2 (nostalgia vs. control) x 2 (organic vs. non-organic) between-subjects experiment
was conducted. One-hundred and forty-one (141) undergraduate students (46% male, Mage = 22
years) completed the study to earn extra credit. A scenario was given where the researchers were
―investigating life events‖ and that ―in this task you will be asked to recall a life event.‖
Nostalgia was manipulated through a written recall task developed from previous literature
where participants in the nostalgia condition were given the following definition of nostalgia to
ensure understanding, ―Nostalgia is defined as a sentimental longing for a personally
experienced past‖ (Lasaleta et al 2014, p.718). Participants were then asked to ―write about a
time that they felt nostalgic‖ using as much detail as possible (Lasaleta et al 2014, p.718). Probe
questions were used to aid in the participants‘ recall of the event (Where did the experience
occur? Who was involved? What happened?) In contrast, the control condition asked participants
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to ―write about an ordinary event from their past‖ (Lasaleta et al 2014, p.717). The recall task
was developed from prior literature (Wildschut et al. 2006; Zhou et al. 2012). To manipulate the
product being organic, all participants in the organic condition were presented with an
advertisement for a carton style milk that included an organic label and description that included
organic characteristics. (See appendix for stimuli). To avoid any effects related to consumer
perceptions of regulatory authorities I did not use the USDA certified organic label but rather a
simple organic label that stated, ―certified organic.‖ In the non-organic condition, the same milk
product was shown without the organic label and a description that did not include organic
characteristics.
Following the manipulations participants completed a four-item scale of attitude towards
the milk product they viewed, which served as the key dependent variable. Items included,
―What is your overall opinion of this product?‖ (1 = very negative, 7 = very positive), ―How
would you rate the overall evaluation of this product?‖ (1 = bad, 7 = good), ―How would you
rate your overall favorability of this product?‖ (1 = unfavorable, 7 = favorable) and ―How would
you rate your overall liking of this product?‖ (1 = Dislikable, 7 = Likable). Demographic
questions concluded the study.
Results
For attitude, the items were combined to form an attitude index ( = .95). Results of a 2
(nostalgia vs. control) x 2 (organic vs. non-organic) ANOVA showed the interaction of nostalgia
and the organic label was significant (F (1,136) = 6.74, p = .038). Planned contrasts were used to
further explore the analysis. Results showed for the organic milk, attitude toward the product was
significantly greater for those who saw the nostalgic ad when compared to those in the control
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condition (Mnostalgia = 5.69 vs. Mcontrol = 4.88; F (1,136) = 6.74, p = .010). There was no
discrepancy between the nostalgia and control conditions for the non-organic milk (Mnostalgia =
4.41 vs. Mcontrol = 4.51; p > .70). In contrast, a significant effect of the organic label was found,
where attitude towards the product was greater for the organic than the non-organic milk
(Morganic = 5.25 vs. Mcontrol = 4.46; F (1,136) =13.95, p < .001). The nostalgia main effect was
nonsignificant (Mnostalgia = 5.02 vs. Mcontrol = 4.71; p > .10).
Discussion
Study 2 yielded support for my hypothesis. The results show that consumers‘ attitude
towards organic products will be greater while experiencing nostalgia. However, nostalgia has no
effect on consumers‘ attitude for non-organic products. Figure 3 presents the means for the four
conditions. Next, in Study 3 I replicate the effects using a nostalgic advertisement rather than a
written recall and the outcome variable of preference.

Attitude Means
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Figure 2: Means of Attitude for Organic vs. Non-Organic Items
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Study 3

To evoke nostalgia in the consumer environment, priming subjects through recalling a
nostalgic experience is unrealistic. As a result, in Study 3 I used a nostalgic advertisement to
induce nostalgia and assessed participants‘ desire for an organic food with the goal of increasing
external validity. In addition, rather than using a between-subjects design of organic versus nonorganic, I measure participants‘ preference for the advertised product to be organic. Further, I
extend the sample beyond students to demonstrate that the effect persists across age groups.
Participants, Design, Procedure

A single factor experiment with two-experimental conditions (nostalgia vs. control) was
conducted. Seventy (70) participants (50% male, Mage = 37 years) from mTurk completed the
study. Participants reviewed an advertisement in detail, respective to the condition they were
randomly assigned to. The advertisement was for McVities muffins, and pictured a plate of two
muffins (with a black coffee in the background) with a short paragraph of copy. A vintage style
filter was used on the nostalgic advertisement. In the nostalgic condition the heading and copy
was developed from nostalgia advertisements used in advertising research, stating ―Relive the
Moment‖ with the following copy: ―Do you remember the times when you were a kid?‖
(Muehling and Sprott 2004, p.35). "It was a time like no-other…spending time with your
friends…early morning breakfasts…games of hide-n-seek. Relive the moments, enjoy McVities
Muffins‖ (Muehling and Sprott 2004). The control condition also developed from advertising
research, contained the heading ―Live in the Present‖ and the following copy: ―Have you noticed
what‘s happening lately? Life is interesting… Pokemon GO…Snapchat…The
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Kardashians…Embrace the present enjoy McVities Muffins‖ (Muehling and Sprott 2004; See
appendix for stimuli).
After reviewing the advertisement participants were asked ―If you could enjoy the
muffins displayed in the advertisement right now, would you want them to be organic?‖ (1 = No
way!, 9 = Yes, definitely!), this served as the key dependent variable. Demographic questions
completed the survey. A pretest was run to ensure the priming advertisements were as designed.
Forty-one (41) participants were recruited from mTurk to review the advertisement and then
completed a two-item measure of nostalgia, (1) ―Right now, I am feeling quite nostalgic‖ and (2)
―Right now, I am having nostalgic feelings‖ (1 = strongly disagree, 7 = strongly agree; Zhou et al
2012, p.41). An independent samples t-test was conducted with an average of the two
manipulation check items (r =.92). Results supported the manipulation design where participants
that reviewed the nostalgic ad were more nostalgic than participants who reviewed the control ad
(Mnostalgic = 3.53 vs. Mcontrol = 2.12, t(39) = .01).
Results

All seventy participants were included in the final analysis. An independent samples ttest was conducted with to examine how nostalgia influenced preference for the muffins in the
advertisement to be organic. The findings showed those who saw the nostalgic advertisement
preferred the muffins to be organic significantly more than participants who viewed the control
advertisement (Mnostalgia = 6.41 vs. Mcontrol = 5.30; t(68) = 1.990, p = .05). The results of Study 3
reproduce the outcomes of Study 1, where nostalgia leads to a preference for organic foods;
further supporting my hypothesis. I replicate this finding using an alternative nostalgia
manipulation and focal product with a non-student sample.
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Discussion

Building on research in the area of nostalgia, I investigate the effect of nostalgia on
preference for organic food products. Across three studies I find support for my primary
hypothesis that nostalgia positively influenced attitude towards and preference for organic food
products. The findings align with the prediction that experiencing nostalgia leads to a preference
for products made through traditional methods, which in turn leads to a preference for organic
food. I demonstrate the effect through a nostalgic advertisement for a food product being
evaluated and a written recall prime.
The current results of this research contribute both to theoretical advancement and
practical application. The research adds to the literature on nostalgia and advertising,
demonstrating a category of food items that are positively affected by nostalgic advertising.
Though research on nostalgia and advertising has shown a positive relationship, this is the first
research I am aware of that examines nostalgia within a specific product context. The findings
also add to the limited literature on organic foods within marketing. As the billion-dollar industry
of organic food products continues to grow, gaining an understanding of how to best market
these products is an area that has been underexplored. The findings suggest nostalgic
promotions, even when not personally relevant can increase attitude and preference for organic
food products.
The findings suggest methods that marketers and organic manufacturers, retailers and
restaurants can use to increase consumer attitude and purchase intentions. In particular, the
ability to alter behavior through environmental cues that evoke nostalgia (e.g., ambient scent,
ambient music) is a simple method for marketers and or managers to implement and has little
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cost associated (Reid et al. 2015). The above mentioned atmospheric cues should be further
explored in a food consumption context to determine how they may be best used in a field
environment. Continued research on this topic should examine direct evidence for my proposed
mechanism of desire for traditional methods.
Further, individual characteristics may moderate the presented relationship. For instance,
despite organics‘ ties to the past through its‘ perceptions of traditional farming methods, there is
a modern innovative aspect to organic as well. For instance, organic farmers use science and
technology to develop non-synthetic chemicals and crop methods that allow for efficient growth.
These modern methods along with being an emerging food category that many consumers have a
limited knowledge of, lead to the category being perceived as innovative by some consumers.
Supporting this, a study of organic professionals (e.g., farmers, scientists, academics) found the
more innovative they believed organic agriculture to be the greater their attitude towards organic
(Wheeler 2007). Thus, the effect of nostalgia on preference for organic foods may be attenuated
when a consumer perceives organic production to be innovative. In conclusion, understanding
the relationship between nostalgia and organic food products adds to the understanding of factors
that influence consumer consumption judgments towards organic foods, yet this is a fruitful area
for continued research.
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CHAPTER 5: GENERAL DISCUSSION

Through three essays this dissertation finds theoretical and practical implications of
changes in human consumption on consumer perceptions, judgments, and choices. The three
essays presented examine changes related to product cues and environmental cues
(atmospherics), both of which have the ability to alter consumption related behavior of
consumers and influence marketing strategies. With the 200-300 food consumption, related
decisions made everyday (Wansink and Sobal 2007), understanding the multitude of factors that
influence these decisions is important. This is particularly important as body composition and
related health issues are strongly related to food consumption. In addition, regulatory efforts
have been largely unsuccessful in influencing food consumption and are often met with strong
resistance from consumers (Engel 2013). The goal of this dissertation is to extend the literature
on understanding non-invasive methods to influence food consumption behaviors in subtle ways.
The first essay presented (Chapter 2), examines how the processing level of food
influences taste expectations differently when an organic label is present. I show consumers
expect organic foods to taste better only when the food in categorized as minimally processed
(Study 1 and 2). Further, I find partial support for the underlying process in the relationship as
congruency between foods‘ processing level and label (Study 3). Finally, I found the effect on
taste expectations is attenuated when the product is neutral (atypical) within the processing level
category (Study 4). These results expand the limited research in marketing on organic foods and
identify when an organic label may not be a positive attribute. My research also contributes to
the literature demonstrating an application of congruency theory and the resulting positive effect
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of congruency. As the organic domain continues to expand, with even major manufacturers
adding organic lines to their product portfolios, understanding the types/categories of foods that
benefit from organic labeling versus those that will be negatively influenced is important.
In addition, Chapter 4 further advances the literature on organic foods by examining how
the discrete emotion of nostalgia increases preference for this category of food products.
Evidence from the three studies support my primary hypothesis, that while experiencing
nostalgia consumers will have a preference for organic products. Further, I suggest the
underlying mechanism to be a desire for traditional methods created by experiencing nostalgia.
Theoretically, these proposed relationships suggest a product category that may benefit most
from nostalgic advertising. Further, for organic food manufacturers and retailers this identifies a
method for increasing consumer preference for these type of products.
The second essay of this dissertation (Chapter 3) contributes to the literature on
environmental cues (atmospherics). In today‘s marketplace marketers and managers are
recognizing the importance of the consumer experience and the role that the environment plays
in that experience. Thus, environmental cues are now being included when developing marketing
strategies. My research examines the effect of ambient scent on food consumption volume and
choices. Specifically, I examine how a temperature dimension of scent (i.e., warm or cool),
results in behavioral responses that mimic the body‘s physiological responses to ambient
temperature. In five studies, I show a cool ambient scent increases food consumption volume
(Studies 1A and 1B) and that the effect extends to food choice (Study 2). I also demonstrate how
consumer focus on the ambient scent and individuals‘ ability to detect scent attenuates the effect
(Studies 2 and 3). Finally, I show the effect reverses for beverages (i.e., liquids) compared to
solid foods. The findings have implications for restaurants, where consumption behaviors can be
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influenced through a cost-effective method (ambient scent) rather than air conditioning. In
addition, nutritionists, dieticians and consumers can use ambient scent in their homes and/or
office environments to aid in controlling consumption behaviors and reach health goals in a
subtle way.
The findings of this dissertation have consequences for theory and practical suggestions
for the field of marketing. First, Chapter 2 and Chapter 4 contribute to expanding the very
limited literature in marketing on organic foods products. I demonstrate that the presence of an
organic label influences consumers‘ perceptions not just of overall evaluations but of the specific
hedonic attribute of taste. Building on categorization of foods and congruency theory I identify a
boundary condition to the established unhealthy = tasty intuition by identifying an instance
where highly processed and consequently unhealthy foods may be less tasty and low processed,
healthy foods more tasty. My findings also add to the literature on typicality, demonstrating
foods within the category of processing level can differ in their representativeness of that
category, which has downstream effects on perception. The findings of Chapter 2 also provide
insight into the inconsistencies found in the literature on organic labels and taste perceptions.
My research also contributes to literature on environmental cues and sensory marketing. I
extend the limited literature on a temperature dimension of ambient scent that has begun to
receive attention and expand it into the area of food consumption. Further, I show how an
individual‘s ability to detect scent can influence their vulnerability to factors within the sensory
environment. In addition, I lend further support to the ability of environmental cues to influence
behavior, specifically food consumption behaviors and choices.
Practically, as the organic food domain continues to expand and even major mainstream
manufacturers such as The Campbell Soup Company enter this area, an understanding of
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marketing strategies best suited for organic products is necessary. My findings suggest categories
of food products that may benefit from an organic label and those where an organic label may
have detrimental effects. My preliminary findings in essay three (Chapter 4) suggest nostalgia
has a positive effect on consumer preference for organic products; thus, identifying strategies
that can be implemented through advertising, packaging, and even the consumption or purchase
environment.
The results of this research have implications for food outlets, such as restaurants that
often crank up the air conditioning in warm weather to maintain consumer behavior. I show how
the same effect can be achieved with the strategic use of ambient scent. This has implications for
energy consumption and environmental practices. As nutritionists and dieticians are constantly
looking for methods to support dietary intervention, I suggest a simple method that can be used
in a variety of personal consumption environments, such as the home or workplace, to help
achieve health related goals.
Across three essays, I examine how product cues (organic labeling) and environmental
cues (ambient scent) influence consumer judgments (taste expectations, attitude, purchase
intention) and choices (low calories vs. high calorie). This research is important in gaining a
better comprehensive of the multitude of aspects that impact health and well-being. As obesity
and its related health conditions have reached epidemic levels globally, research in this area will
continue to have impactful implications.
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APPENDIX A: CHAPTER TWO STIMULI
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Stimuli used in Study 2

Figure 3: Low Processing Lassi Beverage

Figure 4: High Processing Lassi Beverage

86

APPENDIX B: CHAPTER TWO STIMULI II
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Stimuli used in Study 3.
Organic Salad
A retailer is interested in gaining your feedback on a new organic salad
product they are planning to introduce.
The organic salad contains the following ingredients:
Organic Lettuce, Organic Carrots, Organic Celery, Organic Cucumbers,
Organic Dried Cranberries, and Almonds.

Salad
A retailer is interested in gaining your feedback on a new salad
product they are planning to introduce.
The salad contains the following ingredients:
Lettuce, Carrots, Celery, Cucumbers,
Dried Cranberries, and Almonds.

Organic Cookies
A retailer is interested in gaining your feedback on a new organic cookie
product they are planning to introduce.
The organic cookies contain the following ingredients:
Organic Flour, Organic Sugar, Organic Chocolate Chips, Organic Butter,
Organic Oil, Organic Vanilla Extract, and Sea Salt.

Cookies
A retailer is interested in gaining your feedback on a new cookie
product they are planning to introduce.
The cookies contain the following ingredients:
Flour, Sugar, Chocolate Chips, Butter, Oil, Vanilla Extract, and Sea Salt.
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APPENDIX C: CHAPTER TWO STIMULI III
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Stimuli used in Study 4.

Figure 5: Low Processing, Non-Organic

Figure 6: Low Process, Organic
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Figure 7: Neutral Processing, Non-Organic

Figure 8: Neutral Processing, Organic
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Figure 9: High Processing, Non-Organic

Figure 10: High Processing, Organic
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APPENDIX D: CHAPTER FOUR STIMULI
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Stimuli used in Study 2

Figure 11: Non-Organic Milk

Figure 12: Organic Milk
94
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APPENDIX E: CHAPTER FOUR STIMULI
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Stimuli used in Study 3

Figure 13: Nostalgic Advertisement

Figure 14: Control Advertisement
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